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ABSTRACT 
THE RESPONSE OF ILLINOIS MUNICIPAL WATER SYSTEMS 
TO A PROLONGED PERIOD OF DROUGHT 
This  r e s e a r c h  eva lua t e s  t h e  impact o f  t h e  1976-1977 extended pe r iods  o f  
shor tage  o f  r a i n f a l l  on I l l i n o i s  municipal systems. The a n a l y s i s  determines 
how m u n i c i p a l i t i e s  responded t o  t h e  drought and t o  what ex t en t  t h e  exper i -  
ence of t h e  drought has  l e f t  a l a s t i n g  impact on t h e  way i n  which municipal 
water  systems ope ra t e .  Excluded from t h e  a n a l y s i s  were water systems i n  t h e  
suburban a r e a s  of  t h e  l a r g e  met ropol i tan  c i t i e s .  Data were obtained from 66 
m u n i c i p a l i t i e s  which had n o t  been a f f e c t e d  by t h e  drought and 25 municipal- 
i t i e s  which had t o  dea l  e x p l i c i t l y  and p u b l i c l y  wi th  t h e  shor tage  of water  
caused by t h e  pe r iod  of  drought.  The r e sea rch  i s  a cont inua t ion  of an e a r l i e r  
s tudy  on municipal water systems i n  small  and medium-sized I l l i n o i s  munic- 
i p a l i t i e s .  The d a t a  were obtained through ques t ionna i r e s  s en t  t o  t h e  mayors, 
and a d d i t i o n a l  d a t a  were obta ined  from t h e  water  systems ope ra to r  i n  each 
mun ic ipa l i t y .  Follow-up on t h e  mailed ques t ionna i r e s  was done both by phone 
and through ex tens ive  personal  s t u d i e s  o f  a number of  smal le r  m u n i c i p a l i t i e s .  
When comparing m u n i c i p a l i t i e s  a f f e c t e d  by t h e  drought and those  no t  a f f ec t ed  
by t h e  drought we f i n d  t h a t  p r i o r  t o  t h e  drought t hose  m u n i c i p a l i t i e s  a f f ec t ed  
by it were more l i k e l y  t o  have smal le r  water  systems, show a smal le r  margin 
between d a i l y  r a t e d  capac i ty  and maximum d a i l y  usage, and r e l y  more heav i ly  
on s u r f a c e  water  sources .  There i s  no evidence t h a t  t h e  m u n i c i p a l i t i e s  which 
subsequent ly experienced t h e  drought were s i g n i f i c a n t l y  and sys t ema t i ca l ly  
l e s s  wel l  managed than  t h e  m u n i c i p a l i t i e s  which d i d  not  experience t h e  drought.  
Mun ic ipa l i t i e s  a f f ec t ed  by t h e  drought made e f f o r t s  t o  both inc rease  t h e  
supply o f  a v a i l a b l e  water and decrease  demands f o r  a v a i l a b l e  water .  Few 
m u n i c i p a l i t i e s  succeeded i n  ob ta in ing  water  from o t h e r  sources;  it was e i t h e r  
t oo  expensive o r  no t  a v a i l a b l e  t o  them. Munic ipa l i t i e s  made widespread a t tempts  
t o  conserve t h e  usage o f  water.  
Those m u n i c i p a l i t i e s  which were not  d i r e c t l y  a f f e c t e d  by t h e  drought made 
ve ry  few changes i n  t h e  way t h e i r  water  systems ope ra t e  o r  i n  t h e  way t h e y  
handle t h e  demand f o r  s e r v i c e  on t h e i r  water  system. Mun ic ipa l i t i e s  a f f e c t e d  
by t h e  drought,  however, f r equen t ly  made changes i n  t h e  water  system ope ra t ions  
which continued i n  e f f e c t  beyond t h e  end of t h e  drought and which, i n  some 
cases ,  were n o t  i n s t i t u t e d  u n t i l  a f t e r  t h e  drought had subsided,  
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CHAPTER I 
INTRODUCTION 
Objec t ives  
Within I l l i n o i s  t h e  u s e  of water  has n o t  been cha rac t e r i zed  by t h e  
same l i m i t a t i o n s  found i n  many o t h e r  p a r t s  o f  t h e  count ry .  For most of  t h e  
s t a t e ' s  h i s t o r y  water  supp l i e s  have been s u f f i c i e n t  and water  q u a l i t y  has  
been perceived a s  good. 
However, i nc reas ing  popula t ion  i n  I l l i n o i s  and inc reas ing  water con- 
sumption have changed t h e  demand f o r  water  cons iderab ly .  S ince  1950, I l l i n o i s 1  
popula t ion  has  increased  by approximately one m i l l i o n  persons.  Like o t h e r  
s t a t e s  i n  t h e  Midwest, t h e  t o t a l  popula t ion  o f  I l l i n o i s  is  no longer  growing 
a s  f a s t  a s  t h a t  of  t h e  na t ion ,  but  many popula t ion  changes a r e  s t i l l  t a k i n g  
p l ace .  
The s t a t e  has  experienced cont inued popula t ion  s h i f t s  toward t h e  metro- 
p o l i t a n  a r e a s  (van E s  e t  a l . ,  1975); more r e c e n t l y  many r u r a l  a r e a s  of 
t h e  s t a t e  have experienced t h e  r e v e r s a l  of t h e  p a t t e r n  of  popula t ion  d e c l i n e  
and those  coun t i e s  a r e  now exper ienc ing  popula t ion  growth (Sofranko and 
Williams, 1980). Even though t h e  t o t a l  s t a t e  popula t ion  has  n o t  grown 
r a p i d l y  i n  t h e  l a s t  decade, many a r e a s  w i th in  t h e  s t a t e  a r e  s t i l l  expe r i -  
encing i n c r e a s i n g  popula t ions .  
A s  i n  o t h e r  p a r t s  of t h e  U.S., t h e  p e r  c a p i t a  consumption o f  water  i n  
I l l i n o i s  has  s t e a d i l y  increased .  The increased  water  consumption i s  due t o  
t h e  a d d i t i o n a l  r e s i d e n t i a l  consumption, a s  wel l  a s  increased  i n d u s t r i a l  
u se  of  water and, i n  some a r e a s  o f  t h e  s t a t e ,  t h e  expansion o f  t h e  u s e  of 
water f o r  i r r i g a t i o n  purposes .  
During t h e  l a s t  decade t h e  increased  concern wi th  water q u a l i t y  has led 
t o  added cons idera t ion  o f  appropr ia te  water sources ,  d i s t r i b u t i o n ,  and 
conservat ion.  In many communities these  developments, on occasion 
opera t ing  i n  conjunct ion,  have shrunk t h e  margin between t h e  supply of  
water  and t h e  demand f o r  it t o  alarming l e v e l s .  Consequently these  communi- 
t i e s  have become vulnerable  t o  unexpected inc reases  i n  t h e  demand f o r  o r  
reduct ions  in .  t h e  supply of water .  This  should encourage communities t o  b e  
concerned f o r  t h e  proper  management of  t h e i r  water systems. 
Yet, e a r l i e r  s t u d i e s  (Af i f i  and Bassie,  1969) have shown t h a t  most 
small and medium-sized I l l i n o i s  communities pay s l i g h t  a t t e n t i o n  t o  t h e  man- 
agement of t h e i r  water system. In a  previous s tudy (van E s  e t  a l . ,  1975), 
t h e  au thors  conclude t h a t  
Most water systems have, of course, been i n  opera t ion  f o r  
a  long per iod  of  time. The technology involved i s  well  known and 
f r equen t ly  simple enough t o  al low lowly s k i l l e d  personnel t o  oper- 
a t e  t h e  system i n  a  r o u t i n e  fashion.  The information gathered i n  
t h i s  s tudy,  while  c e r t a i n l y  not  i n d i c a t i n g  t h a t  water systems i n  
I l l i n o i s  a r e  i n  se r ious  danger of co l l apse ,  does i n d i c a t e  t h a t  
many systems su f fe r  from benign neg lec t  i n t e r spe r sed  wi th  only 
occasional  a t t e n t i o n  t o  f i n a n c i a l  and t echn ica l  d e t a i l s  when a 
s p e c i f i c  c r i s i s  demanding some a c t i o n  occurs .  
The p resen t  r e sea rch  r e p o r t s  t h e  response of  I l l i n o i s  mun ic ipa l i t i e s  
t o  below average r a i n f a l l  i n  l a r g e  sec t ions  of t h e  s t a t e  during t h e  period 
from Apr i l  1976 t o  August 1977. This s h o r t f a l l  i n  p r e c i p i t a t i o n  caused 
a c u t e  water shor tages  i n  some communities. In add i t ion ,  many communities 
had t o  face  i n c i p i e n t  shor tages ,  a l though a c t u a l  c r i s i s  s i t u a t i o n s  were 
avoided due t o  remedial a c t i o n  and/or t imely  r a i n f a l l .  
Water System Decision Making 
The p resen t  r e sea rch  dea l s  with t h e  response t o  t h e  p o t e n t i a l  water 
shor tage  c r i s i s  and t h e  way i n  which communities make dec i s ions  about t h e i r  
water system. I n  e a r l i e r  research ,  van E s  e t  a l .  (1975) found t h a t  a t  
l e a s t  f o u r  groups were ins t rumenta l  i n  municipal decision-making on water  
i s s u e s :  municipal admin i s t r a to r s ,  community r e s i d e n t s ,  ou t s ide  groups 
(e .g . ,  s t a t e  agencies ,  bond holders ,or  unde rwr i t e r s ) ,  and s p e c i a l  i n t e r e s t  
groups (e .g . ,  r e a l  e s t a t e  developers ) .  A s  i nd ica t ed  i n  Table 1, among 
mayors o f  small and medium-sized c i t i e s ,  municipal governments were r a t e d  
by over h a l f  of t h e  mayors a s  most i n f l u e n t i a l  i n  determining water r a t e s  
and c a p i t a l  expenditures .  But t h e  in f luence  of o u t s i d e  groups and t h e  pub- 
l i c  was considered a s  most important by more than one- th i rd  of  t h e  respondents .  
Thus, while  municipal governments were found t o  be p r imar i ly  respons ib le  
Table 1 The most important group a f f e c t i n g  dec i s ions  on water r a t e s  and 
major c a p i t a l  expenditures  (N=219) * 
*From van E s  e t  a l .  (1975: 27) 
Water r a t e s  Major c a p i t a l  expenditures  
percent  
58.4 
19.6 
17.8 
4.1 
frequency 
132 
' 53 
3 3 
1 
frequency percent  
60.3 
24.2 
15.1 
0.5 
Municipal 
government 
Outside groups 
The p u b l i c  
Spec ia l  i n t e r e s t  
groups 
128 
4 3 
39 
9 
for the managerial decisions affecting water systems, they operate by no 
means in a vacuum,and they frequently have to deal with the presence of 
other interests when making such decisions. 
Within the municipal government decision-making structure, a certain 
specialization takes place in terms of who in the municipal administra- 
tion is most likely to make specific decisions (see Table 2). Capital 
expenditure matters are overwhelmingly (87 percent of the municipalities) 
decided by local government officials, and matters pertaining to revenue 
collection are .predominantly (two-thirds of the municipalities) decided 
by local government officials. 
Table 2 Authority for four types of decisions affecting water systems operation (N = 225)* 
i 
Item 
Capital 
expenditures 
Collecting revenue, 
billing, water 
charges 
Contracting for 
system services 
Purchasing 
materials 
Local government 
officials 
Water system 
management 
Lower-level 
local government 
employees 
N % I 
*From van Es et al. (1975:31). 
Matters  p e r t a i n i n g  t o  t h e  day-to-day ope ra t ion  of t h e  system a r e  more 
l i k e l y  l e f t  t o  water  system management personnel .  Contract ing f o r  s e r v i c e s  
i s  decided upon by l o c a l  government o f f i c i a l s  i n  only  about one-fourth of 
t h e  mun ic ipa l i t i e s ,  and t h e  purchasing of  m a t e r i a l s  i s  done by t h e  l o c a l  
government o f f i c i a l s  i n  only one-tenth of t h e  m u n i c i p a l i t i e s .  
Lower-level genera l  municipal employees a r e  r a r e l y  i n  a  p o s i t i o n  t o  
make water  system dec i s ions .  Employees, o the r  t han  management l e v e l ,  
s p e c i f i c a l l y  assigned t o  t h e  water system a r e  more f r equen t ly  i n  a  dec i -  
sion-making p o s i t i o n .  
Data Co l l ec t ion  Procedures 
The sample. The sample was se l ec t ed  from t h e  previous sample of 284 
m u n i c i p a l i t i e s  f o r  which d a t a  had been gathered on t h e i r  municipal water  
systems (van E s  e t  a l . ,  1975). The e a r l i e r  sample was drawn from t h e  
un ive r se  of a l l  I l l i n o i s  m u n i c i p a l i t i e s  with popula t ions  between 1,000 
and 50,000 (n = 583) according t o  t h e  1970 Census. The s t e p s  involved i n  
s e l e c t i n g  t h e  sample f o r  t h a t  1974 s tudy  from t h e  Census l i s t  were: 1)  t h e  
l i s t  of 583 was ordered from l a r g e s t  t o  sma l l e s t ,  and 2) every o t h e r  e n t r y  
was chosen f o r  i nc lus ion  i n  t h e  sample. From t h e  e a r l i e r  p r o j e c t  u sab le  
d a t a  f o r  284 municipal water  systems were c o l l e c t e d  and s t o r e d  on computer 
t ape .  
We began wi th  t h a t  l i s t  of 284 medium-sized and small m u n i c i p a l i t i e s  
and t h e  d a t a  from t h e  ques t ionna i r e s  administered t o  t h e  municipal head 
and t h e  water  p l a n t  opera tor  of  each town. We s e l e c t e d  only municipal ly  
owned water u t i l i t i e s  which were o u t s i d e  a  50-mile r a d i u s  of Chicago and 
East S t .  Louis. One hundred f i f t y  m u n i c i p a l i t i e s  from t h e  previous  sample 
of 284 proved t o  s a t i s f y  those  c r i t e r i a .  
Construct ion of t h e  in te rv iew instrument .  The survey instrument  was 
organized around t h e  o b j e c t i v e  o f  ob ta in ing  information about what munic- 
i p a l  water  systems d id  before  t h e  drought;  then what, i f  any, changes were 
made i n  t h e  systems1 opera t ion  du r ing  t h e  drought;  and, f i n a l l y ,  whether 
t h e  experience of t h e  drought p r e c i p i t a t e d  any  changes i n  t h e  systems'  
preparedness  f o r  a shor tage  of  water  i n  t h e  f u t u r e .  Information was a l s o  
sought on t h e  changes both i n  t h e  supply o f  municipal water and i n  
demand from t h e  community du r ing  t h e  drought and i n  t h e  subsequent t ime 
per iod .  
Interview schedules  were developed t o  supplement t h e  e a r l i e r  r e sea rch  
on I l l i n o i s  municipal water system management (van E s  e t  a l . ,  1975) . 
Questions p e r t a i n i n g  t o  t h e  "before drought1' s t a t u s  o f  t h e  municipal 
water systems were u s e f u l  f o r  comparison purposes but  were not  included 
i n  t h e  cu r r en t  instrument  i n  o r d e r  t o  save space. I t  was assumed t h a t  i n  
t h e  pe r iod  between 1974 and 1976 few major changes would have been made 
i n  t h e  p r a c t i c e s  which were i n v e s t i g a t e d .  The major i ty  o f  ques t ions  i n  
t h e  survey instrument  were designed f o r  t h e  p re sen t  s t u d i e s  and 
apply t o  drought cond i t i ons  s p e c i f i c a l l y .  
P r e t e s t .  The mayor o r  municipal head was chosen a s  t h e  c h i e f  r e s -  
pondent while  t h e  water p l a n t  ope ra to r  was asked t o  respond t o  f i v e  tech-  
n i c a l  ques t ions  about t h e  water  system. The names, addresses ,  and te lephone 
numbers o f  t h e  150 p o s s i b l e  c h i e f  respondents  were c o l l e c t e d  i n  January 
1977 from t h e  I l l i n o i s  Municipal Di rec tory  f o r  1977-78. 
For the pretest of the interview instrument, ten municipalities were 
chosen from the sample of 150. Since the questionnaire proved to be rather 
long to administer over the telephone within limits of personnel and time 
that would be involved, six were administered through personal interviews. 
Based on the ten pretest interviews, additions and deletions were made, 
and the survey instrument was finalized for printing by the middle of 
February 1978. 
Data collection. In March 1978, a copy of the 16-page printed 
questionnaire and the five-question card for the water plant operator 
were sent under a cover letter personally addressed to the municipal heads 
of 140 towns in Illinois. As an aid to the follow-up process, the munic- 
ipal head was asked to write-in the name and phone number of the water 
operator at the end of the 16-page questionnaire. This proved to be vital 
to getting completed sets of questionnaires since a mayor's questionnaire 
was not usable without the respective water plant operator's responses 
and vice versa. About 16 mayor questionnaires arrived without matching 
water plant operator questionnaires. These were easily administered over 
the phone. Also, mayors were contacted to clarify responses to particu- 
lar questions or to remind them to complete and return the questionnaire. 
A follow-up letter was sent in April to remind mayors to return the 
questionnaires. It closely resembled the original cover letter but did 
not have a personal greeting to the particular mayor. These letters 
yielded many calls and letters from mayors asking for replacement ques- 
tionnaires. 
Finally, at the end of June, another mailing was made to the 26 re- 
maining municipal heads who had not responded to the numerous telephone 
calls made to that point. 
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By August 1, 1978, 112 completed sets (both mayor and water plant 
operator questionnaires for each town) had been returned for an 80 percent 
return rate. Telephone follow-up to complete and clarify responses con- 
ducted from April through July helped to obtain 91 usable questionnaire 
sets, a usable response rate of 81 percent of those returned. Of the 21 
municipalities not used, 5 are now part of regionally operated or outside? 
municipality-operated systemsand could not give us the information required. 
The other 16 have been unreachable for follow-up. 
Simultaneously, during April through August, the data from the ques- 
tionnaires were being coded and prepared for computer analysis. Pn 
September 1978, archival data from the 1974 study were retrieved, con- 
verted to a format usable by the university's present computer system, and 
then combined with the data from the present study. Included in those 
data are selected data related to city characteristics such as size, 
garnered from the ISEIRD (Illinois Social Economic Indicators for Rural 
Development) system in the Department of Agricultural Economics at the 
University of Illinois. 
One of the major difficulties involved in the present research was to 
locate those municipalities which had experienced a water shortage. No 
single place is available where all municipalities which might have experi- 
enced a water shortage would have reported such. The Illinois Environ- 
mental Protection Agency did have information on many of the municipalities 
which had experienced water shortages, and we also obtained several names 
from other sources. However, given the nature of the problem and the 
fact that we were sampling from a list of municipalities where we had done 
previous research, we were not able to ascertain with certainty which 
municipalities had experienced a water shortage because of the drought. 
A further difficulty proved to be to establish what exactly constituted 
water shortage. Because of the shortfall in rain, which we will discuss 
in the next section of this report, a large number of municipalities 
experienced what would be described by the layman as a drought. In quite 
a few instances, this put extra demands on the water system, and in many 
municipalities officials watched the development of this increasingly 
unmeetable demand with concern. However, the majority of municipalities 
did not have to undertake any specific steps to deal with an emergent 
crisis. Among those municipalities that did undertake such steps, a 
variety of measures were instituted. Some municipalities which experi- 
enced threatening shortages of water had to go to great lengths to bring 
in water from other sources in order to be able to maintain at least 
minimal service. Some municipalities actually had to curtail water 
usage and ration water to users. Other municipalities saw their supplies 
shrinking and may have appealed to the general public to voluntarily 
restrict their water usage. After considerable discussion with municipal 
office holders and analysis of the returned questionnaires, we decided 
on a criterion for determining which municipalities had been affected 
by the drought. In this research municipalities will be termed to have 
been affected by the drought if they undertook public steps either to 
increase the supply of water, or to attempt to reduce the demand for water, 
as a result of the shortage of precipitation during the period under 
study. Municipalities included in the category of "affected by the drought1,' 
t he re fo re  may have undertaken a range of a c t i v i t i e s  t o  dea l  with t h e  water 
c r i s i s .  Some of these  mun ic ipa l i t i e s  d i d  not  do more than appeal t o  the  
pub l i c  t o  v o l u n t a r i l y  r e s t r i c t  t h e i r  use  of water;  o the r s  may have gone t o  
g r e a t  lengths  t o  ob ta in  more water.  However, i n  a l l  cases  t h e  mun ic ipa l i t i e s  
d id  have t o  f ace  e x p l i c i t l y ,  and pub l i c ly ,  t h e  water shor tage  s i t u a t i o n  i n  
order  t o  be considered a f f ec t ed  by t h e  drought.  
On t h e  b a s i s  of  t h i s  c r i t e r i o n ,  25 mun ic ipa l i t i e s  f e l l  i n t o  t h e  category 
of  "drought a f f e c t e d . "  The remaining 66 mun ic ipa l i t i e s  were c l a s s i f i e d  
a s  "not a f f ec t ed  by t h e  drought." This then does no t  mean t h a t  none of 
t hese  66 mun ic ipa l i t i e s  experienced a period of s i z e a b l e  reduct ion  i n  
r a i n f a l l  o r  t h a t  some of  them may not  have had t o  confront  t h e  p o t e n t i a l  
of having t o  make c e r t a i n  dec is ions  dea l ing  with a  decreas ing  supply of 
water i f  t h e  drought had continued f o r  a  longer per iod  of  t ime. However, 
those  mun ic ipa l i t i e s  which were not  a f f e c t e d  by t h e  drought d id  no t  have 
t o  undertake pub l i c  and e x p l i c i t  s t e p s  t o  dea l  with t h e  c r i s i s  s i t u a t i o n .  
The r e l a t i v e l y  small number of "drought a f fec ted"  mun ic ipa l i t i e s  i n  
the  sample (N = 25) c rea ted  cons iderable  d i f f i c u l t y  i n  terms of  present ing  
t h e  da ta .  Because of  t h e  small number, t h e  use  of percentages i n  t h e  ana l -  
y s i s  could e a s i l y  become misleading. However, on t h e  o t h e r  hand, t o  com- 
pare  t h e  r e s u l t s  from those  mun ic ipa l i t i e s  a f f e c t e d  by t h e  drought and 
those  not  a f f ec t ed  by the  drought,  it would be very d i f f i c u l t  not  t o  use  
some measure of s t anda rd iza t ion  i n  r epor t ing  r e s u l t s .  Therefore, i n  t h e  
present  r e p o r t ,  we have used percentages f o r  r epor t ing  t h e  r e s u l t s  of t h e  
drought-affected mun ic ipa l i t i e s  and those  mun ic ipa l i t i e s  not  a f f e c t e d  by 
t h e  drought.  However, we a r e  well  aware, and t h e  r eade r  should be aware, 
t h a t  e s p e c i a l l y  i n  t h e  c a s e  o f  t h e  m u n i c i p a l i t i e s  which were a f fec ted  by 
t h e  drought,  t h e s e  percentages a r e  app l i ed  t o  a small  base  and t h e r e f o r e  
can be misleading.  In  t h e  fol lowing ana lyses  we have t r i e d  t o  deemphasize 
t h e  importance of  t h e  exac t  percentage f i g u r e  and i n s t e a d  use, a s  much 
a s  poss ib l e ,  genera l  comparisons of  t h e  two types  of mun ic ipa l i t i e s .  The 
r eade r  should i n t e r p r e t  t h e  t a b l e s  i n  t h i s  r e p o r t  more i n  terms o f  "low" 
percentages  o r  "high" percentages o r  i n  terms of "differ 'ences" between 
percentages .  
Drought Background 
In March 1977, t h e  Governor's Task Force on Drought i n  I l l i n o i s - - a n  
interagency group inc luding  r ep resen ta t ives  from t h e  Emergency Serv ices  
and Disas t e r  Agency, t h e  Environmental P ro tec t ion  Agency, t h e  S t a t e  Geo- 
l o g i c a l  Survey, t h e  S t a t e  Water Survey, t h e  S t a t e  Chamber of Commerce, 
t h e  U.S.D.A., t h e  U .  S. Weather Service,  and t h e  Departments of Conserva- 
t i o n ,  Local Government Af fa i r s ,  Publ ic  Health, and Transportation--pub- 
l i shed  an account of t h e  drought t o  about midway from i t s  beginning i n  
Apr i l  1976 t o  i t s  end i n  August 1977. They s t a t e d  t h e  following a s  
t h e i r  ob jec t ives :  1)  determining t h e  ex ten t  and impl ica t ions  of  t h e  drought,  
2) providing a r e fe rence  f o r  a v a i l a b l e  resources  and personnel t o  a i d  
towns and ind iv idua l s  i n  need of  he lp  wi th  water suppl ies ,  and 3)  under- 
l i n i n g  t h e  r e a l i t y  t h a t  water {must be conserved even i n  times of 
apparent  abundance. This  chapter  on t h e  background of  t h e  drought of 
1976-77 has r e l i e d  heavi ly  on t h e  Governor's Task Force pub l i ca t ion .  
Drought i n  I l l i n o i s :  An Assessment with Recommendations. In Apr i l  
1976, r a i n f a l l  dropped below normal, and ground and su r face  water l e v e l s  
decl ined throughout t h e  s t a t e  o f  I l l i n o i s .  A s i m i l a r  s e t  o f  events  was 
occurr ing  i n  o t h e r  s t a t e s  i n  t h e  Great P la ins  and on t h e  West Coast o f  
t h e  United S t a t e s .  Ca l i fo rn ia  was p a r t i c u l a r l y  hard h i t  and had t o  r e s o r t  
t o  water r a t i o n i n g  i n  Marin County. National media coverage of  t h a t  a r e a  
occurred during most o f  t h e  summer of  1977. Various water conservat ion 
p lans  were enacted by municipal o r  o the r  u n i t s  of  government respons ib le  
f o r  providing water i n  a given a rea .  In t h e  s t a t e  of I l l i n o i s ,  f o r  most 
towns o r  water systems, d i s a s t e r  was aver ted  by prolonged r a i n f a l l  i n  t h e  
month of  August 1977. 
Despite t h e  somewhat imprecise na tu re  of  r a i n f a l l  forecas t ing ,  t h e  
pas t  drought was predic ted  by t h e  I l l i n o i s  Water Survey i n  1973, based 
on r a i n f a l l  records of t h e  pas t  100 years  showing drought condit ions ap- 
proximately every 22 years .  Average annual r a i n f a l l  f o r  t h e  s t a t e  i s  
about 38 inches.  In 1976, it f e l l  t o  28 inches f o r  the  s t a t e ,  with some 
a reas  experiencing greater-than-10-inch d e f i c i t s .  For 15 years  before 
the  1976-77 drought, normal o r  above-normal p r e c i p i t a t i o n  had not  allowed 
drought t o  a f f e c t  t h e  l i v e s  of I l l i n o i s  c i t i z e n s .  
The d e f i c i t  i n  r a i n f a l l  was t h e  major cause of  t h e  drought. However, 
d i f f e rences  i n  topography and s o i l ,  a s  well a s  bedrock geology and human 
in te rven t ion  i n  na tu ra l  environments, had a s  much e f f e c t  on how exten- 
s i v e l y  a given a rea  suffered  from t h e  drought a s  d id  simple unequal d i s -  
t r i b u t i o n  of r a i n f a l l .  
Unlike a r i d  p laces  l i k e  southern Ca l i fo rn ia  o r  t h e  southwestern p l a i n s  
s t a t e s ,  I l l i n o i s  i s  q u i t e  fo r tuna te  t o  have access t o  an abundance of  
water sources, both s u r f i c i a l  and buried.  The geology and t h e  topography 
of I l l i n o i s  have a profound e f f e c t  on t h e  d i s t r i b u t i o n  of  i t s  water 
resources.  The locat ion  o f  na tu ra l  surface  water suppl ies  v a r i e s  from Lake 
Michigan t o  mul t icounty  areas  i n  downstate I l l i n o i s  t h a t  have no na tu ra l  
su r face  suppl ies  s u i t a b l e  f o r  municipal use.  However, some of  t h e  con- 
t i n e n t ' s  major r i v e r s  -- the  Mississippi ,  t h e  Ohio,and t h e  Wabash -- 
bound t h e  s t a t e ,  while another, t h e  I l l i n o i s ,  b i s e c t s  the  s t a t e .  No a rea  
i n  t h e  s t a t e  i s  more than 90 miles from one of  these  r e l i a b l e  suppl ies  of 
surface  water.  
Throughout t h e  remainder of I l l i n o i s ,  t h e r e  a r e  s i t e s  where medium- 
sized impoundments can be created on t h e  smaller r i v e r s .  I l l i n o i s  s o i l s  
a r e  gene ra l ly  f ine-gra ined ,  making it p r a c t i c a l  t o  cons t ruc t  s u i t a b l e  
e a r t h  dams with reasonably wa te r - t i gh t  r e s e r v o i r s .  The southern t h i r d  
of t h e  s t a t e  i s  e s p e c i a l l y  wel l  suppl ied  wi th  such dam s i t e s  because t h e  
s o i l s  tend  t o  be clay,and,  o f  t h e  s u r f i c i a l  rocks,  s lowly permeable sha l e s  
predominate. This p l e n t i f u l  d i s t r i b u t i o n  of  a c t u a l  o r  p o t e n t i a l  supp l i e s  
of  su r f ace  water  p l aces  probably every concent ra t ion  of popula t ion  i n  t h e  
s t a t e  w i th in  reasonable  p i p e l i n e  d i s t a n c e .  
These su r f ace  supp l i e s  have not  been more f u l l y  developed p r imar i ly  
because a l t e r n a t e  water supp l i e s  have been more r e a d i l y  a v a i l a b l e .  H i s -  
t o r i c a l l y ,  communities have tended t o  expand a  water  system by f u l l y  
developing each primary supply before  t u rn ing  t o  an unfami l ia r  source.  A s  
soon a s  t h e  n a t u r a l  l ake  o r  s t ream was u n s a t i s f a c t o r y ,  it was rep laced  by 
a  shallow well,which, i n  t u r n ,  was rep laced  by a  d r i l l e d  wel l ,  if a deep 
a q u i f e r  was a v a i l a b l e .  Only a f t e r  t h e s e  l o c a l  we l l s  prove inadequate  do 
t h e  water  u s e r s  e l e c t  t o  f inance  a  more s o p h i s t i c a t e d  system such a s  a  
su r f ace  impoundment o r  a  long p i p e l i n e  t o  a  d i s t a n t  we l l .  
In  t h e  a r e a  'of groundwater supp l i e s  along major r i v e r s ,  I l l i n o i s  i s  
once again very f o r t u n a t e .  Today's r i v e r  i s  a  r a t h e r  small  channel of  
water  meandering a c r o s s  a  t rough of  sand t h a t  i s  one hundred f e e t  deep and 
s e v e r a l  mi l e s  wide. This  wa te r - sa tu ra t ed  sand provides an almost inex- 
h a u s t i b l e  source  of water .  I n  a d d i t i o n ,  it has a  f a r  h igher  q u a l i t y  than  
t h e  water  flowing i n  t h e  channel above. This provides  a  r e l i a b l e  ground- 
water  supply along almost any s e c t i o n  of t h e  major r i v e r s .  The sand and 
grave l  a q u i f e r s  a long t h e s e  four  major r i v e r s  occupy l e s s  than  6 percent  of  
t h e  t o t a l  a r e a  o f  t h e  s t a t e  and con ta in  about 65 percent  o f  t h e  water t h a t  
i s  a v a i l a b l e  i n  sand and grave l  d e p o s i t s .  
Even t h e  v a l l e y s  o f  e x t i n c t  r i v e r s  provide  major water  supp l i e s  a t  
s t r a t e g i c  l o c a t i o n s  i n  t h e  S t a t e .  During t h e  l a s t  m i l l i o n  years ,  t h e  
ground s u r f a c e  i n  I l l i n o i s  has been thoroughly a l t e r e d  and i n  most p l a c e s  
completely bu r i ed  by repea ted  c o n t i n e n t a l  g l a c i a t i o n s .  During t h e  pre-  
ceding 200 m i l l i o n  yea r s ,  t h e  ground s u r f a c e  i n  I l l i n o i s  had remained r e l a 7  
t i v e l y  s t a b l e ,  and a  dra inage  system had been e s t a b l i s h e d  t h a t  was r a t h e r  
l i k e  t h e  r i v e r  system o f  today.  Each major r i v e r  had c u t  a  v a l l e y  sou theas t  
from a  p o i n t  above Rock I s l and  t o  t h e  c e n t e r  of  t h e  s t a t e ,  then  
south  and southwest a long a  course  t h a t  was a s  much a s  100 mi l e s  from i t s  
p re sen t  l o c a t i o n .  The a n c e s t r a l  Ohio River  c u t  t h e  Mahomet Val ley ac ros s  
c e n t r a l  I l l i n o i s  where i t  joined t h e  a n c i e n t  Mis s i s s ipp i  southwest of 
Bloomington. These v a l l e y s  were f i l l e d  by t h e  advancing g l a c i e r ,  pr imar-  
i l y  wi th  sand and g rave l .  I l l i n o i s  w e l l s  a r e  i n  a q u i f e r s  t h a t  developed 
i n  formations t h a t  extend a s  f a r  a s  Minnesota and West Vi rg in i a .  The 
bottoms o f  t h e s e  major v a l l e y s  l i e  about 300 f e e t  below t h e  p re sen t  ground 
su r f ace .  
There a r e  a d d i t i o n a l  bedrock v a l l e y s  whose r i v e r s  have been s h i f t e d  
south  and west by g l a c i a l  a c t i o n .  For tuna te ly ,  t h e s e  dependable ground- 
water  sources  tend  t o  l i e  between those  g r a v e l - f i l l e d  r i v e r  v a l l e y s  t h a t  
formed l a t e r ,  dur ing  g l a c i a l  t imes.  Th i s  provides  a  much g r e a t e r  d i s p e r s a l  
of  t h e  groundwater sources .  Probably no p l a c e  i n  I l l i n o i s  i s  more than 50 
mi l e s  from a  r e l i a b l e  water  supply i n  one of t h e s e  major v a l l e y s ,  e i t h e r  
s u r f i c i a l  o r  bu r i ed .  
Actua l ly ,  t h e  sand and g rave l  a q u i f e r s  u n d e r l i e  on ly  about 25 percent  
o f  t h e  land a r e a  o f  t h e  s t a t e .  Most of t h i s  f avo rab l e  d i s t r i b u t i o n  l i e s  
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Figure 1 Counties in Illinois designated as drought-impacted 
areas by the Illinois Environmental Protection Agency 
Source: Governor's @ = Surveyed municipalities reporting drought 
Task Force, Drought r = Surveyed municipalities NOT reporting drought 
in Illinois 
- = EPA-designated drought areas 
i n  t h e  no r the rn  a r e a s  t h a t  were most r e c e n t l y  g l a c i a t e d .  The no r the rn  
t h i r d  of  t h e  S t a t e  has  a d d i t i o n a l  water  r e sou rces  i n  t h e  bedrock aqu i f e r s  
t h a t  a r e  descr ibed  i n  t h e  next  s e c t i o n .  The southern  t h i r d  of t h e  s t a t e  
r e l i e s  l a r g e l y  on s u r f a c e  impoundments. The c l a y  s o i l  and s h a l e  rock t h a t  
make t h e  p o s s i b i l i t y  o f  ground water  supp l i e s  poor a r e  q u i t e  favorable  
f o r  s u r f a c e  impoundments. 
Underneath t h e  mantle of  g l a c i a l  o r  p o s t g l a c i a l  s o i l  t h a t  covers  
I l l i n o i s ,  l i e s  a  g r e a t  depth of  layered  bedrock. Most of  t h e s e  formations 
stem from an arm of t h e  ocean and were s a t u r a t e d  wi th  s a l t  water .  The 
deeper  a q u i f e r s  s t i l l  a r e  s a l t y ,  some having s a l t  concent ra t ions  f o u r  t imes . 
a s  g r e a t  a s  t h a t  of  s ea  water .  I n  add i t i on ,  some of t h e  t h i c k e r  formations 
have f r e s h  water  on t o p  wi th  s a l t  water  i n  d i r e c t  hydrau l i c  connect ion 
below it. For t h i s  reason,  i n j u d i c i o u s  deepening o f  a  wel l  may produce 
only  s a l t  water  and may contaminate a  f r e s h  water  a q u i f e r .  
Groundwater i s  an important resource  i n  I l l i n o i s .  Most r u r a l  r e s i -  
dences,  v i l l ages ,  and small  c i t i e s ,  a s  wel l  a s  s e v e r a l  major c i t i e s  and 
i n d u s t r i e s ,  depend on groundwater f o r  a l l  o r  most of t h e i r  water  needs.  
However, t h e  a q u i f e r s  from which groundwater i s  pumped a r e  no t  uniformly 
d i s t r i b u t e d  ac ros s  t h e  s t a t e .  Some towns must u s e  minimal a q u i f e r s  f o r  
water  supply,  and t h e i r  water  supply systems a r e  commonly s t r a i n e d  dur ing  
pe r iods  of heavy usage. These same water  supp l i e s  a r e  gene ra l ly  t h e  ones 
wi th  t h e  most s eve re  problems dur ing  drought pe r iods .  Problems a s soc i a t ed  
with over-development of  an aqu i f e r  by t o o  many u s e r s  may a l s o  be aggra- 
va ted  by drought condi t ions .  
Figure 1 i n d i c a t e s  t h e  d i s t r i b u t i o n  of coun t i e s  i n  t h e  S t a t e  which 
were des igna ted  a s  drought-impacted by t h e  I l l i n o i s  Environmental P ro t ec t ion  
Agency. The same map also indicates the location of the municipalities 
in the survey. While most municipalities which reported actual water 
shortages are located in the counties designated by the EPA, the map 
clearly illustrates the local nature of the water shortages. Due to 
different water supply conditions, there is no complete agreement between 
municipalities showing water shortages and the designation of the counties 
as affected by drought. 
CHAPTER I I  
MANAGEMENT CHARACTERISTICS OF WATER SYSTEMS 
In  t h i s  chapter ,  we w i l l  compare t h e  c h a r a c t e r i s t i c s  o f  t hose  munic- 
i p a l i t i e s  which repor ted  a  water shor tage  wi th  those  of mun ic ipa l i t i e s  
which d i d  not  experience a  shor tage  of  water  dur ing  t h e  per iod  of  e a r l y  
1976 t o  mid-1977. In  t h e  previous chapter  we saw t h a t  c e r t a i n  p a r t s  of 
t h e  s t a t e ,  given t h e i r  l o c a l  condi t ions ,  a r e  more l i k e l y  t o  experience 
water  shor tages  than o t h e r s .  We a l s o  noted t h a t ,  wi th in  t h e s e  s t a t e  
reg ions ,  not  a l l  mun ic ipa l i t i e s  experienced a  water shor tage .  Before 
continuing t h e  a n a l y s i s  of t h e  experience during t h e  drought per iod ,  it 
i s  important t o  e s t a b l i s h  t h e  ex ten t  t o  which t h e  mun ic ipa l i t i e s  which ex- 
perienced shor tages  were s i g n i f i c a n t l y  d i f f e r e n t  from o t h e r  mun ic ipa l i t i e s .  
S p e c i f i c a l l y  we were i n t e r e s t e d  i n  t h e  degree t o  which t h e  management of  
t h e  l o c a l  water system may have been a  s i g n i f i c a n t  f a c t o r  i n  t h e  a c t u a l  
experience of  a  water shortage.  
During our  previous research ,  we asked t h e  mun ic ipa l i t i e s  i f  t hey  an- 
t i c i p a t e d  a  shor tage  of water between 1974 ( the  t ime of  t h e  research)  and 
1980. Equal numbers (80 percent )  of  both types  of  communities r epor t ed  
t h a t  they  d i d  not a n t i c i p a t e  a  water shor tage  problem. Thus it should be 
noted t h a t  n e i t h e r  t ype  of community was a n t i c i p a t i n g  a  severe  water 
shor tage  problem. Those who d id  were gene ra l ly  th ink ing  i n  terms of  a  growth 
i n  demand r a t h e r  than a  shor tage  i n  t h e  supply. Given t h e  long per iod  of  
un in te r rup ted  ample supp l i e s  of water which cha rac te r i zed  t h e  s t a t e  of 
I l l i n o i s  during t h e  second ha l f  of t h e  19501s,  most of t h e  601s,and t h e  
first h a l f  of t h e  701s ,  it i s  not  s u r p r i s i n g  t h a t  mun ic ipa l i t i e s  l e t  down 
t h e i r  guard and were no t  aware of  t h e  consequences of  changing supply 
and demand f a c t o r s  and were not  a n t i c i p a t i n g  water  shor tage .  
I n  Table 3,  we show t h e  n a t u r e  of t h e  water  systems i n  terms of  
capac i ty  usage i n  t h e  two types  of m u n i c i p a l i t i e s .  A s  can be seen i n  t h e  
f i rs t  s e t  of comparisons, t h e  m u n i c i p a l i t i e s  which experienced some drought,  
tended t o  be somewhat smal le r  i n  t h e i r  d a i l y  r a t e d  c a p a c i t y  than  t h e  o t h e r  
m u n i c i p a l i t i e s .  In o t h e r  words t h e r e  was a  s l i g h t  tendency f o r  smal le r  
m u n i c i p a l i t i e s  t o  be more l i k e l y  t o  experience drought .  However, a s  i n -  
d i ca t ed  i n  t h e  next  s e c t i o n  of  t h e  t a b l e ,  "average u s e  p e r  day" i n  t h e  
two types  of  m u n i c i p a l i t i e s  i s  r a t h e r  s i m i l a r  and i n d i c a t e s  t h a t ,  on t h e  
average,  t h e s e  m u n i c i p a l i t i e s  a r e  u s ing  water  a t  a  r a t e  below t h e i r  d a i l y  
r a t e d  capac i ty .  F i n a l l y ,  t h e  l a s t  segment of Table 3 i n d i c a t e s  t h a t  
"maximum d a i l y  use" i n  t h e  two types  o f  communities aga in  i s  not  ve ry  d i f -  
f e r e n t .  However, it should be poin ted  ou t  t h a t  t h e  m u n i c i p a l i t i e s  which 
experienced a  drought were more l i k e l y  t o  show t h e  same p a t t e r n  o f  maxi- 
mum u s e  a s  was r e f l e c t e d  i n  t h e i r  d a i l y  r a t e  of usage.  I n  o t h e r  words, 
those  m u n i c i p a l i t i e s  a f f e c t e d  by drought appear  t o  have operated c l o s e r  t o  
t h e i r  d a i l y  r a t e d  capac i ty .  O f  course,  it i s  d i f f i c u l t  from t h e s e  d a t a  t o  - 
i n f e r  t h a t  t h e  m u n i c i p a l i t i e s  wi th  water shor tage  problems have, of  neces- ' 
s i t y ,  a  smal le r  margin between t h e i r  maximum d a i l y  usage and t h e i r  d a i l y  
capac i ty .  I t  i s  c e r t a i n l y  p o s s i b l e  t h a t  because of t h e  drought t h e  a c t u a l  
consumption of water  i n  some of t h e s e  smal le r  m u n i c i p a l i t i e s  may have i n -  
c reased .  Because of  t h e  drought , the  need f o r  water  f o r  home and res iden-  
t i a l  u se  may have increased ,  and, i n  some circumstances,  farmers and o t h e r s  
may have p u t  e x t r a  demands on t h e  m u n i c i p a l i t i e s  f o r  water  supply t o  make 
up f o r  t h e  shor tages  t hey  were experiencing from o t h e r  sources t hey  nor- 
mally use .  However, i n  d i scuss ing  t h e s e  f i g u r e s  wi th  o f f i c i a l s  i n  some of  
Table 3 
Charac te r i s t i c s  of water system capacity and usage i n  
munic ipa l i t i e s  a f fec ted  by drought and not  a f f e c t e d  by drought 
. use p e r  day 
( i n  1,000 
Daily r a t ed  
capaci ty  
Average use Maximum use  
pe r  day pe r  day 
gal lons)  Drought % No Drought % Drought % No Drought % Drought % No Drought % 
500 o r  l e s s  5 4 4 1 6 7 7 1 54 59 
more than 1,000 33 4 1 2 1 17 33 24 I 
N 
w 
I 
t h e  m u n i c i p a l i t i e s ,  we have t h e  s t rong  impression t h a t  t hose  m u n i c i p a l i t i e s  
which experienced a  c e r t a i n  amount of water shor tage  d id  have a  tendency 
t o  ope ra t e  on a  smal le r  margin between maximum d a i l y  u s e  and t h e i r  d a i l y  
r a t e d  capac i ty  than  was t y p i c a l l y  t h e  case  i n  t hose  communities which d id  
not  experience water shor tages .  However, it should not  be in fe r r ed  t h a t  
i n  a l l  d rought -af fec ted  communities t h e  margin between maximum d a i l y  u s e  
and d a i l y  r a t e d  capac i ty  i s  very  small  o r  t h a t  i n  a l l  t he  nondrought munici- 
p a l i t i e s  t h e  margin between maximum d a i l y  u se  and d a i l y  r a t e d  capac i ty  is  
very  l a r g e .  
A second source of  concern when comparing t h e  drought -af fec ted  munic- 
i p a l i t i e s  and those  no t  a f f ec t ed  by t h e  drought d e a l s  wi th  t h e  supply of 
water .  A s  we ind ica t ed  e a r l i e r ,  d i f f e r e n t  water  sources  a r e  more suscep- 
t i b l e  t o  drought mani fes ta t ions  than  o t h e r s  a r e .  A s  can be seen i n  Table 
4 , those  m u n i c i p a l i t i e s  which experienced drought were much more l i k e l y  t o  
Table 4 
Source of  water supply be fo re  1976 Tn m u n i c i p a l i t i e s  
a f f e c t e d  by drought and not  a f f ec t ed  by drought 
Drought No Drought 
N N Source of water  % % 
Lakes, ponds, r e s e r v o i r s  on ly  7 28 3 5 
Springs only  0 0 1 2 
Purchase only  1 4 0 0 
Rivers  only  1 4 7 11 
Wells on ly  
Combination 
r ece ive  water  from lakes  and ponds o r  o t h e r  forms of  su r f ace  r e s e r v o i r s  
while  they were s u b s t a n t i a l l y  l e s s  l i k e l y  t o  o b t a i n  a l l  t h e i r  water from 
we l l s .  I t  should a l s o  be pointed o u t  t h a t  t h e  inc idence  of a  combination of 
water  sources  i s  somewhat h igher  i n  t h e  drought -af fec ted  m u n i c i p a l i t i e s  
than it i s  i n  any of  t h e  o t h e r s .  
Again, a  caut ion  about t h e  small  numbers involved i n  t h e s e  com- 
pa r i sons  i s  appropr i a t e .  Nevertheless ,  t h e  d a t a  appeared t o  i n d i c a t e  
such t r e n d s .  The use  of combinations of sources  of  water may wel l  i n d i -  
c a t e  t h a t  t h e  communities had experienced some t r o u b l e  wi th  t h e i r  water 
supply previous ly .  I t  is  t y p i c a l  f o r  m u n i c i p a l i t i e s  t o  "exhaust1' a  
p a r t i c u l a r  source of  supply of  water before  ventur ing  i n t o  a l t e r n a t i v e s  
o r  supplements. I n  o t h e r  words a  munic ipa l i ty  w i l l  more l i k e l y  d r i l l  
another  we l l  o r  look f o r  f u r t h e r  use  of i t s  su r f ace  water  before it con- 
s i d e r s  going t o  a  d i f f e r e n t  type  of source.  The simultaneous u s e  o f  
d i f f e r e n t  sources of water  is  somewhat i n d i c a t i v e  of t h e  f a c t  t h a t  t h e  
mun ic ipa l i t y  has  reached a  l i m i t  of a  p a r t i c u l a r  source  of supply and has 
been forced  i n t o  looking a t  d i f f e r e n t  types  o f  water  a v a i l a b i l i t y .  
I n  terms of phys i ca l  f a c i l i t i e s ,  we can conclude t h a t  t h e  municipal- 
i t i e s  which experienced drought were not  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  
o t h e r  m u n i c i p a l i t i e s  except t h a t  they  r e l i e d  more heav i ly  on s u r f a c e  water  
than t h e  o t h e r  m u n i c i p a l i t i e s  d i d a n d  t h a t ,  i n  terms of  t h e i r  capac i ty  t o  
produce water ,  t h e  margin between t h e  maximum use  and d a i l y  r a t ed  c a p a c i t y  
tended t o  be somewhat smal le r .  I t  can a l s o  be noted t h a t  among t h e  munic- 
i p a l i t i e s  which experienced t h e  drought t h e  propor t ion  of  smal le r  systems 
was somewhat l a r g e r .  
Water System Management 
In  t h e  preceding s e c t i o n  we have noted small  d i f f e r e n c e s  i n  t h e  physi-  
c a l  c h a r a c t e r i s t i c s  of  t h e  water systems i n  those  m u n i c i p a l i t i e s  which 
experienced a  drought and those  which d id  no t .  However, t h e  more s i g n i f i -  
can t  ques t ion  i s  t o  what ex t en t  t h e  two types  of m u n i c i p a l i t i e s  a r e  char-  
a c t e r i z e d  by a  q u a l i t y  of management which would l eave  them e s p e c i a l l y  
vulnerable  t o  drought s i t u a t i o n s .  In  o rde r  t o  pursue t h i s  i s s u e  we essen- 
, t i a l l y  looked a t  t h r e e  a spec t s  of  t h e  water system. F i r s t ,  we looked a t  a  
number of i tems which d e a l  with t h e  genera l  l e v e l  o f  management i n  t h e  
m u n i c i p a l i t i e s .  Then we looked i n t o  t h e  e f f o r t s  made i n  t h e  munic ipa l i ty  
t o  i nc rease  t h e  water  supply i n  t h e  years  before  t h e  drought became an i s s u e .  
F ina l ly ,  we looked a t  what e f f o r t s  might have been made i n  t h e s e  municipal- 
i t i e s  p r i o r  t o  t h e i r  experience with t h e  drought i n  terms of  t h e  ex t en t  t o  
which they  i n s t i t u t e d  conserva t ion-or ien ted  programs and procedures .  
In  our  1974 research ,  we asked a  l a r g e  number of ques t ions  which d e a l t  
with t h e  way i n  which t h e  water system was managed. Our r e p o r t  i nd ica t ed  
then  t h a t  municipal water systems f r equen t ly  a r e  no t  managed very a c t i v e l y .  
Their  opera t ion  tends  t o  be r o u t i n e ,  and i n  t h e  absence of  any p a r t i c u l a r  
c r i s i s ,  much of  t h e  managing of t h e  water system i s  done i n  a  very  low-key 
fashion.  However, t h e r e  i s  v a r i a t i o n  among m u n i c i p a l i t i e s  i n  terms of  
how a c t i v e l y  they  may manage t h e i r  water systems. Thus, it was p o s s i b l e  
f o r  u s  t o  compare t h e  experience of municipal water  systems which had no t  
experienced t h e  drought with those  which had experienced a  drought .  
Table 5 provides a  number of i tems which we used f o r  comparison pur- 
poses.  I t  can be not iced  t h a t  i n  genera l  t h e  d i f f e r e n c e s  between t h e  two 
types  of m u n i c i p a l i t i e s  a r e  n o t  s t r i k i n g .  A t  t h e  same t ime t h e r e  a r e  some 
d i f f e r e n c e s  which a r e  worth mentioning. When asked if t h e  m u n i c i p a l i t i e s  
had procedures  t o  dea l  with low p r e s s u r e  emergencies, we f ind  t h a t  c l o s e  
t o  70 percent  of  both types of m u n i c i p a l i t i e s  responded p o s i t i v e l y .  These 
f a i r l y  r o u t i n e  types  of emergencies a r e  d e a l t  wi th  i n  a  s tandard fash ion  i n  
t h e  ma jo r i t y  of  water systems, and t h e r e  was no apparent  d i f f e r e n c e  be t -  
ween those  m u n i c i p a l i t i e s  which experienced drought and those  which d id  n o t .  
Table 5 
Comparison of pre-drought genera l  management 
of  water systems i n  m u n i c i p a l i t i e s  a f f e c t e d  
by drought and n o t  a f f e c t e d  by drought .  
Drought % . No Drought % 
Do you have procedures  t o  dea l  with a  low p res su re  
emergency? (yes)  
What percent  of t h e  water cannot be accounted f o r ?  
Don't know 36 4 1 
15 pe rcen t  o r  more 16 2 7  
A l l  r e s i d e n t i a l  water u se  i s  metered 
A l l  commercial water u se  i s  metered 
A l l  i n d u s t r i a l  water  u se  i s  metered 
Is t h e  water system well  mapped? (yes) 
Are d e t a i l e d  c o s t  f i g u r e s  a v a i l a b l e  on t h e  water 
system? (yes)  
Is t h e r e  a  w r i t t e n  p lan  t h a t  analyzes t h e  water 
needs of t h e  munic ipa l i ty?  (yes) 
When asked what percent  of  t h e  water pumped i n t o  t h e  system cannot 
u l t ima te ly  be accounted f o r ,  we f i n d  t h a t  a  small d i f f e r e n c e  e x i s t s  b e t -  
ween those  mun ic ipa l i t i e s  which experienced drought and those  which d id  
no t .  In  f a c t ,  among those  mun ic ipa l i t i e s  which e i t h e r  d id  not  know how 
much water they l o s t  o r  which l o s t  more than 15 percent  of  t h e i r  water ,  
we found 52 percent  of  t h e  drought-affected mun ic ipa l i t i e s  compared t o  68 
percent  of  t h e  nondrought mun ic ipa l i t i e s .  In  both cases ,  t he re fo re ,  more 
than ha l f  of t h e  mun ic ipa l i t i e s  e i t h e r  have s i g n i f i c a n t  water l o s s  o r  a r e  
a c t u a l l y  no t  i n  t h e  p o s i t i o n  t o  know how much water they  a r e  lo s ing .  
However, i n  t h e  mun ic ipa l i t i e s  which experienced t h e  drought,  both t h e  i n -  
cidence of r e l a t i v e l y  severe  water l o s s  and t h e  inc idence  of i n a b i l i t y  t o  
measure water l o s s  i s  considerably l e s s  f requent  than it i s  i n  those  
mun ic ipa l i t i e s  which d i d  not  experience drought.  I t  has been observed 
t h a t  one of  t h e  responses t o  water shortages i s  t h e  general  t i gh ten ing  
up of  t h e  accounting of what happens t o  t h e  water.  Therefore again,  t h i s  
measure tends  t o  i n d i c a t e  t h a t  t hose  mun ic ipa l i t i e s  which experienced drought 
were somewhat more a l e r t  t o  t h e  p o s s i b i l i t y  t h a t  a  water shor tage  might 
occur t o  them. This  may be a  r e f l e c t i o n  of t h e i r  smal le r  margins between 
d a i l y  r a t e d  capaci ty  and maximum usage. 
When looking a t  t h e  a c t u a l  metering of  water,we f i n d  t h a t  f o r  r e s i -  
d e n t i a l  and commercial use  t h e  d i f f e rences  between those  mun ic ipa l i t i e s  
which experienced a drought and those  t h a t  d i d  not  i s  q u i t e  small .  How- 
ever ,  t h e  mun ic ipa l i t i e s  which were a f f e c t e d  by t h e  drought were s i g n i f -  
i c a n t l y  more l i k e l y  t o  not  meter t h e  water t h a t  goes f o r  i n d u s t r i a l  u se .  
I n  only 60 percent  of those  drought-affected mun ic ipa l i t i e s  was i n d u s t r i a l  
use  of  water f u l l y  metered. 
We a l s o  ' f ind  t h a t  t h e  m u n i c i p a l i t i e s  which were a f f ec t ed  by t h e  drought 
were l e s s  l i k e l y  t o  have a  good map of t h e  water system. In only 44 percent  
of  t h e  ca ses  were such maps a v a i l a b l e ,  whi le  i n  those  m u n i c i p a l i t i e s  which 
were n o t  a f f e c t e d  by t h e  drought,  57 percent  of  t h e  mun ic ipa l i t i e s  r epo r t ed  
having a  good map of t h e i r  water system. In  e i t h e r  ca se  a  s i z e a b l e  number 
o f  m u n i c i p a l i t i e s  do not  have good mapping information.  
When comparing t h e  information a v a i l a b l e  on cos t  f i gu res ,  we f ind  
t h a t  approximately 60 percent  of e i t h e r  t ype  of  munic ipa l i ty  had d e t a i l e d  
c o s t  information f i g u r e s .  Given t h a t  municipal water systems a r e  f r equen t ly  
i n  a  p o s i t i o n  where water revenue i s  p a r t  of t h e  genera l  municipal revenue 
and where expenditures  on the  water system a r e  taken out  of c u r r e n t  main- 
tenance budgets,  t h e s e  f i g u r e s  appear t o  r ep re sen t  a  f a i r l y  normal s t a t e  of 
a f f a i r s  f o r  I l l i n o i s  water systems. 
F i n a l l y ,  we asked if t h e  munic ipa l i ty  had a v a i l a b l e  a  w r i t t e n  p lan  t h a t  
analyzes t h e  municipal water needs. Less than  h a l f  o f  e i t h e r  ca tegory  of  
munic ipa l i ty  had such information a v a i l a b l e .  However, among those  municipal- 
i t i e s  which experienced a  drought,  t h e  l i ke l ihood  of t h e  ex i s t ence  of a  
w r i t t e n  p l an  was somewhat higher  t han  it was among t h e  m u n i c i p a l i t i e s  which 
d id  no t  experience t h e  drought.  
A summary o f  Table 5 probably s t a t e s  f a i r l y  t h a t  t h e  d i f f e r ences  
between t h e  two types  of m u n i c i p a l i t i e s  a r e  not  very l a r g e .  A t  t h e  same 
time, i n  t h e  ma jo r i t y  of  t h e  ca ses  t h e  m u n i c i p a l i t i e s  which experienced 
t h e  drought had a t  l e a s t  a s  good a  record o r  a  s l i g h t l y  b e t t e r  one i n  
terms of  t h e s e  management elements.  In  terms of  genera l  management of  t h e  
water system, it would be d i f f i c u l t  t o  argue t h a t  t hose  m u n i c i p a l i t i e s  
which experienced t h e  drought were l e s s  wel l  managed than  t h e  o t h e r  ones.  
A second issue that deals with system management involves the prepara- 
tion for the drought which municipalities might have made by obtaining addi- 
tional water supplies in case of a shortage. As indicated in Table 6, the 
communities which experienced drought were considerably more likely to have 
made arrangements for water supplies in case of shortages. However, even 
here, less than half of the municipalities had made such arrangements. It 
should be noted that in many cases municipalities might find it extremely 
difficult to make arrangements for additional supplies of water. The absence 
of the existence of arrangements to supplement the water supply should not 
be considered as a lack of interest in making such arrangements. In dis- 
cussing these matters with municipal officials we found that many of them 
had in fact been interested in making such arrangements but had felt quite 
stymied in their efforts since they could not find any acceptable possi- 
bilities. 
Table 6 
Comparison of pre-drought efforts to increase 
water supply in municipalities affected by 
drought and not affected by drought 
Drought % No Drought % 
Did you have arrangements to supplement 
your community's water supplies in 
case of a shortage? (yes) 4 0 
Table 7 i n d i c a t e s  t h e  na tu re  of t h e  arrangements m u n i c i p a l i t i e s  had 
made i n  terms of acqui r ing  a d d i t i o n a l  water s u p p l i e s  i n  ca se  t h e i r  munic- 
i p a l i t i e s  were i n  need of a d d i t i o n a l  supp l i e s .  A very  small  percentage 
Table 7 
Comparison of t h e  na tu re  of  t h e  pre-drought arrangements 
t o  supplement water s u p p l i e s  i n  m u n i c i p a l i t i e s  
a f f e c t e d  by drought and not  a f f e c t e d  by drought 
P r i o r  arrangements 
- - 
Drought No Drought 
Purchase o r  exchange water  with another  
system (% yes) 6 
Supplementary municipal source t h a t  
could be a c t i v a t e d  (% yes) 36 
of t h e  m u n i c i p a l i t i e s  had made arrangements w i th  o t h e r  water systems t o  
purchase water i n  terms of  an emergency. More of  t h e  drought -af fec ted  
m u n i c i p a l i t i e s  than  those  n o t  a f f e c t e d  by t h e  drought had developed a 
supplementary municipal source of water t h a t  could be a c t i v a t e d  i n  ca se  
t h e i r  normal sources of water proved t o  be i n s u f f i c i e n t .  These supple-  
mentary sources of  water ,  which approximately one- th i rd  of  t h e  drought a f -  
f e c t e d  m u n i c i p a l i t i e s  had a t  t h e i r  d i s p o s a l ,  tend t o  be e i t h e r  of t h e  n a t u r e  
of a d d i t i o n a l  wel l s  which may be a c t i v a t e d  f o r  s h o r t  pe r iods  of  t ime when 
t h e  demand makes it necessary  o r  of  connect ions t o  o t h e r  sources  of water  
which may be a c t i v a t e d  i n  ca ses  of emergencies. These supplementary 
sources a r e  normally n e i t h e r  needed nor  used and a r e  considered by t h e  
m u n i c i p a l i t i e s  t o  be of a stand-by na tu re .  
F ina l ly ,  we inqui red  t o  what ex t en t  t h e  municipal water systems had 
prepared t o  reduce t h e  demand f o r  water i n  t imes of a shor tage .  We asked 
them whether they  had taken c e r t a i n  s t e p s  before  t hey  were d i r e c t l y  
a f f e c t e d  by t h e  drought .  In  d i scuss ing  t h e i r  responses wi th  municipal 
o f f i c i a l s ,  it became c l e a r  t h a t  many of them had taken va r ious  s t e p s  t o  
encourage water  conserva t ion .  In  q u i t e  a few cases ,  t h e s e  s t e p s  had been 
taken when t h e  water  shor tage  was perceived t o  be pending. In  o t h e r  words, 
many of t h e  conserva t ion  measures t h a t  we l i s t e d  a r e  of such a na tu re  t h a t  
they  can be  i n s t i t u t e d  f a i r l y  qu ick ly  and a r e  b a s i c a l l y  inexpensive.  
Espec ia l ly  t hose  measures which r e l y  very  heav i ly  on an appeal  t o  t h e  
genera l  pub l i c  t o  conserve water i n  one form o r  another  were i n s t i t u t e d  
by q u i t e  a few of t h e  m u n i c i p a l i t i e s  before t hey  were a c t u a l l y  i n  t h e  
s i t u a t i o n  where t h e  a c t u a l  water shor tage  occurred.  However, conservat ion 
measures which might have a longer term impact on t h e  demand f o r  water,  
which may lead  t o  s i g n i f i c a n t  conservat ion of water pe r iods  when t h e r e  i s  
no drought ,  were r a r e l y  i n s t i t u t e d  i n  e i t h e r  type  of  munic ipa l i ty .  In  f a c t ,  
t h e  m u n i c i p a l i t i e s  showed a very  s t rong  p re fe rence  f o r  t h e  use  o f  vo luntary  
measures i n  e f f o r t s  t o  head off o r  minimize t h e  impact of  a water shor tage .  
Table 8 c l e a r l y  i n d i c a t e s  t h a t  t h e  m u n i c i p a l i t i e s  which experienced 
t h e  drought d i d  more a c t i v e l y  encourage voluntary  r e s t r a i n t s  on water usage. 
More than 80 percent  encouraged r e s i d e n t s  t o  have home plumbing checked. 
Of t h e  no-drought mun ic ipa l i t i e s ,  only 48 percent  took such measures. 
S imi l a r  but s l i g h t l y  smal le r  changes can be seen f o r  a t tempts  t o  encourage 
people t o  r e p a i r  leaks i n  t h e i r  water systems and f o r  attempts t o  vol -  
u n t a r i l y  r e s t r i c t  t h e  use  of  water f o r  outdoor ventures such a s  watering 
lawns and gardens, washing cars ,  e t c . .  
Table 8 
Comparison of  pre-drought e f f o r t s  t o  decrease water usage i n  
munic ipal i t ies  af fec ted  by drought and not af fec ted  by drought 
Drought % No Drought % 
Encourage t o  have home plumbing 
checked (yes) 
Encourage t o  have obvious leaks 
repai red  
Encourage voluntary ' r e s t r i c t i o n s  
of  outdoor watering 
Place r e s t r i c t i o n s  on new hook-ups 
Adjust water r a t e s  t o  discourage 
usage 
Encourage i n s t a l l a t i o n  of  water- 
saving devices 
Ordinance of  requi r ing  water- 
saving devices 
A small number of munic ipal i t ies  a c t u a l l y  r e s t r i c t e d  t h e  number of new 
hook-ups f o r  water uses t o  t h e  system. This measure tends t o  i n d i c a t e  a 
severe problem of providing s u f f i c i e n t  water f o r  a l l  u se r s .  However, even th,e 
small number of munic ipal i t ies  which undertook t h a t  s t e p  f i r s t  adjus ted  water 
r a t e s ,  required water-saving devices, o r  encouraged t h e  i n s t a l l a t i o n  of 
water-saving devices  i n  new o r  e x i s t i n g  homes. 
When cons ider ing  t h e  occurrence of  a  sho r t age  o f  water  i n  I l l i n o i s '  
mun ic ipa l i t i e s ,  one can look f o r  a t  l e a s t  t h r e e  l i k e l y  causes.  I n  t h e  
f i rs t  p l a c e  t h e r e  i s ,  of course,  t h e  natura1,phenomenon: t h e  a c t u a l  amount 
of  r a i n f a l l  was ve ry  small  dur ing  t h e  per iod .  However, such explana t ions  
might l ead  t o  t h e  assumption t h a t  a l l  water  systems i n  c e r t a i n  p a r t s  of 
t h e  s t a t e  would experience ve ry  severe  impact of  t h e  drought .  This  is 
not  t h e  case .  Seve ra l  reasons can be advanced f o r  t h e  uneven impact of  t h e  
drought.  I n  t h e  first p l ace ,  c e r t a i n  water  systems r e l y  very  heav i ly  on 
p r e c i p i t a t i o n ,  while  o t h e r s  do n o t .  We f i n d  t h a t  among t h e  m u n i c i p a l i t i e s  
t h a t  experienced t h e  drought t h e  dependence on s u r f a c e  water  systems i s  
somewhat h igher  than  it i s  among those  m u n i c i p a l i t i e s  which d i d  not  
experience t h e  drought .  Secondly, we f i n d  t h a t  some m u n i c i p a l i t i e s  work 
wi th  sma l l e r  systems and have a  smal le r  margin between what t h e i r  capa- 
c i t y  is and what may be t h e i r  h ighes t  d a i l y  u se .  We f i n d  t h a t  t h e  smal le r  
m u n i c i p a l i t i e s  and those  with smal le r  margins were more l i k e l y  t o  have 
experienced t h e  drought.  
The second p o s s i b l e  reason f o r  t h e  experience of t h e  drought i s  essen-  
t i a l l y  a  ve ry  poor q u a l i t y  of  management of t h e  municipal systems. Our 
da t a ,  however, do no t  i n d i c a t e  t h a t  t hose  m u n i c i p a l i t i e s  which experienced 
t h e  drought had l e v e l s  of management t h a t  were s i g n i f i c a n t l y  d i f f e r e n t  
from those  m u n i c i p a l i t i e s  which d i d  no t  exper ience  t h e  drought .  I n  o t h e r  
words, t h e  d i f f e r e n c e  i n  management a c t i o n s  i n  t h e  two types  o f  m u n i c i p a l i t i e s  
were ha rd ly  ever  such t h a t  they  would g i v e  one t h e  impression t h a t  n e g l i -  
gence i s  t h e  l i k e l y  cause  of t h e  experience of  water shor tage .  While many 
munic ipa l i t i e s  have a  l e s s  than supe r io r  record  i n  terms o f  t h e  way i n  
which they  manage t h e i r  water systems, t hose  mun ic ipa l i t i e s  which experienced 
t h e  drought t y p i c a l l y  had a  record a s  good o r  b e t t e r ,  on average, t h a n  
those  mun ic ipa l i t i e s  which d i d  not  experience t h e  drought.  Therefore, 
t hese  d a t a  do i n d i c a t e  t h a t  f o r  most mun ic ipa l i t i e s  t h e  main reasons f o r  
experiencing the '  drought were t h e i r  dependence on c e r t a i n  types  of  water 
supp l i e s  and poss ib ly  t h e  f a c t  t h a t  t h e i r  water systems were somewhat 
small  and had problems opera t ing  a t  r a t h e r  high propor t ions  of  capaci ty ,  
thus  not  having t h e  a b i l i t y  t o  absorb a s  l a r g e  a  drop i n  t h e  a v a i l a b l e  water 
CHAPTER I I1 
MANAGING THE CRISIS 
When faced with a drought situation, municipalities have a number of 
courses of action open to them. Unlike sudden and unanticipated crises, 
a drought situation comes upon a municipality in a gradual fashion. The 
shortfall in precipitation develops over a period of time and frequently 
other communities may experience the acute crisis associated with the 
drought situation before a particular municipality does. Certainly in the 
case of the 1976 drought, the extensive national attention given to the 
drought in California, for example, made most municipalities aware of the 
possibility that at least some of them might have to face a situation of 
impending water shortages. Therefore, in the case of a developing drought, 
municipalities have some'room for maneuvering and anticipating what courses 
of action might be taken. 
When confronted with a potential water shortage, municipalities have 
the option to try to improve the situation on either the supply side, the 
demand side of the water system, or both. On the supply side they may try 
to obtain additional water,and they may also try to improve their actual 
distribution of water and curtail losses in the distribution and delivery 
system. On the demand side, municipalities may take a number of actions 
which reduce demands made on the water supply. In this chapter we will 
first discuss the supply and distribution response to the drought, and then 
we will discuss the attempts to reduce the demand for water. The focus of 
the analysis will be on the municipalities which were directly affected by 
the drought. 
When asked i f  t h e  mun ic ipa l i t i e s  obtained a d d i t i o n a l  water supp l i e s ,  
t h e  l a r g e  major i ty  (80 percent )  responded t h a t  t hey  d i d  not  obta in  addi- 
t i o n a l  water .  Those few munic ipa l i t i e s  which d i d  ob ta in  add i t iona l  water 
obtained it by l ink ing  up t o  an e x i s t i n g  su r face  water supply o r  adding 
a d d i t i o n a l  wel l s  t o  t h e  system. One munic ipa l i ty  succeeded i n  purchasing 
water from another  system, and one munic ipa l i ty  succeeded i n  obta in ing  
a d d i t i o n a l  water supply from a  nearby r i v e r .  I t  may be of i n t e r e s t  t o  
no te  t h a t  mun ic ipa l i t i e s  d id  not  r e p o r t  us ing  sp r ings ,  cloud seeding,  o r  
water  i n  mines t o  ob ta in  a d d i t i o n a l  water supp l i e s .  A t  l e a s t  one municipal 
water system, no t  i n  t h e  sample, d id  i n  f a c t  ob ta in  water from a  f i l l e d  
underground mine system. 
When asked why t h e  mun ic ipa l i t i e s  d i d  no t  succeed i n  obta in ing  addi-  
t i o n a l  water t h e  main responses were a s  fol lows.  . For t h e  major i ty  of  
m u n i c i p a l i t i e s  (90 percent )  an a l t e r n a t i v e  water supply was too  expensive 
t o  cons ider .  In add i t ion  f o r  a  l a rge  number of municipal water supp l i e s  
(60 pe rcen t )  an a l t e r n a t i v e  source of water was simply no t  considered t o  
be a v a i l a b l e .  F ina l ly ,  many of t h e  mun ic ipa l i t i e s  repor ted  t h a t  t hey  
managed t o  su rv ive  t h e  c r i s i s  s i t u a t i o n  e s s e n t i a l l y  long enough t h a t  t h e  
heavy August (1977) r a i n s  resuppl ied  t h e i r  systems. These mun ic ipa l i t i e s  
were a b l e  t o  Ifget byt' on a  very much reduced supply o f  water,  and i n  some 
cases  they  were a b l e  t o  r e l y  almost exc lus ive ly  on a  source of water which 
proved not  dependent on r a i n f a l l .  In  t h e  l a t e r  case  t h i s  source of water 
provided only a  f r a c t i o n  of  t h e  normal municipal water supply, but  it aided 
t h e  m u n i c i p a l i t i e s  i n  making it through t h e  p a r t i c u l a r  c r i s i s  s i t u a t i o n .  
Attempts t o  ob ta in  a d d i t i o n a l  supp l i e s  may e n t a i l  major commitments 
on t h e  p a r t  of t h e  munic ipa l i ty .  Purchasing water may be t h e  s implest  
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so lu t ion ,  a l though even t h e r e  a d d i t i o n a l  p i p e l i n e s  o r  o t h e r  t r a n s p o r t a t i o n  
systems need t o  be  developed. However, t y ing  i n t o  o the r  water systems, 
d r i l l i n g  new wel l s ,  o r  developing o the r  sources of  water f r equen t ly  involves 
t h e  munic ipa l i ty  i n  t e c h n i c a l l y  e l abora t e  and f i n a n c i a l l y  burdensome addi- 
t i o n s  t o  t h e  water system. 
We inqui red  of t h e  munic ipa l i ty  which types  of  people were involved i n  
making these  dec i s ions .  In  previous research  (van E s  e t  a l . ,  1975), we 
had de l inea ted  a number o f  pub l i c  and p r i v a t e  o f f i c i a l s  and employees who 
p l a y  some r o l e  i n  va r ious  a reas  of t h e  municipal decision-making process .  
Table 9 i n d i c a t e s  t h e  frequency with which var ious  types  o f  persons were in -  
volved i n  t h e  decision-making process .  A s  i nd ica t ed  i n  t h e  f i r s t  column 
o f  Table 9 e l e c t e d  o f f i c i a l s  a r e ,  by f a r ,  t h e  most l i k e l y  t o  be involved i n  
t h e  decision-making process ( i t  should be noted he re  t h a t  t h e s e  a r e  e l ec t ed  
Table 9 
Persons involved i n  water supply dec i s ion  making and 
t h e  frequency 'o f .be ing  r a t e d  most i n f l u e n t i a l  
i n  mun ic ipa l i t i e s  a f fec ted  by t h e  drought 
Decision makers 
Percent  o f  t imes Percent  o f  t imes 
involved i n  ranked a s  
dec i s ion  making most i n f l u e n t i a l  
Elected c i t y  o f f i c i a l s  7 0 11 
Consult ing eng inee r / c i ty  engineer  6 5 
Water system ope ra to r  47 
C i t y  Attorney 3 2 
Town businesspersons 
Public  works o f f i c i a l  
o f f i c i a l s  i n  a d d i t i o n  t o  t h e  mayor, who, of course,  was involved i n  t h e  
decision-making process  i n  a l l  c a ses ) .  Almost t h ree - fou r ths  (70 percent )  
of t h e  m u n i c i p a l i t i e s  repor ted  t h a t  e l e c t e d  o f f i c i a l s  were involved. 
Technical  personnel ,  such a s  consu l t i ng  engineers ,  water  system opera tors ,  
and p u b l i c  works o f f i c i a l s , w e r e  a l s o  involved i n  t h e  decision-making pro-  
ce s s .  Consul t ing engineers  were involved i n  65 percent  of t h e  municipal- 
i t i e s ,  water  system ope ra to r s  i n  47 percent  of  t h e  m u n i c i p a l i t i e s ,  and 
p u b l i c  works o f f i c i a l s  i n  21 percent  of t h e  m u n i c i p a l i t i e s .  I n  some cases ,  
of course,  p u b l i c  works o f f i c i a l s  and water  system ope ra to r s  a r e  no t  d i s -  
c r e e t  ca t egor i e s .  I t  can a l s o  be noted t h a t  c i t y  a t t o r n e y s  and bus iness  
persons from t h e  munic ipa l i ty  were consul ted  i n  a t  l e a s t  25 percent  of t h e  
cases .  The importance of  consul t ing  engineers  i n  making dec i s ions  about 
providing a d d i t i o n a l  water  supp l i e s  i s  f u r t h e r  i l l u s t r a t e d  i n  t h e  second 
column of  Table 9 .  The consul t ing 'engineers  were named by more than  40 
percent  of  t h e  m u n i c i p a l i t i e s  a s  being t h e  most i n f l u e n t i a l  persons in -  
volved i n  t h e  decision-making. Town business  people a r e  a l s o  ranked a s  
most i n f l u e n t i a l  i n  over 20 percent  o f  t h e  m u n i c i p a l i t i e s .  F ina l ly ,  
e l e c t e d  c i t y  o f f i c i a l s ,  water  system ope ra to r s ,  and p u b l i c  works o f f i c i a l s  
were i n f r e q u e n t l y  mentioned a s  most i n f l u e n t i a l .  
The t e c h n i c a l  n a t u r e  o f  adding t o  t h e  water  supply makes it almost 
mandatory f o r  smal le r  mun ic ipa l i t i e s  t o  seek o u t s i d e  he lp .  A s  a ma t t e r  o f  
f a c t ,  t h e  l a r g e  ma jo r i t y  of t h e  m u n i c i p a l i t i e s  d id  r eques t  o u t s i d e  a s s i s t -  
ance o f  one kind o r  another .  I n  Table 10 we l i s t  t h e  type  of o u t s i d e  
a s s i s t a n c e  sought and t h e  frequency with which each type  was reques ted .  
Technical  a s s i s t a n c e  i n  developing new supp l i e s  of water  was c l e a r l y  t h e  
most frequent outside aid that was pursued by the municipalities. More 
than half of the municipalities attempted to obtain outside technical 
assistance for the development of new water supplies. Twenty percent of the 
outside requests were directed at aid in locating available water supplies 
that the municipality might use to supplement its own water supply during 
this crisis situation. Therefore, three-fourths of all requests for 
outside aid dealt with the supply side of the water issue, In 15 percent 
of the requests for outside aid, the municipalities attempted to secure 
financial assistance for planned projects they were to undertake, and in 
11 percent of the requests for outside aid the municipalities were calling 
for assistance in developing and implementing water conservation plans. 
Table 10 
Nature of municipal requests for outside support 
by municipalities affected by the drought 
Percent 
municipalities 
requesting 
Requesting technical assistance in developing 
new supplies 53 
Requesting aid in locating available water supply 2 1 
Financial assistance 15 
Conservation plan 11 
Clearly when faced with a water shortage and a need to look into the 
possibilities of adding to the water supply, municipalities will look for 
outside assistance to develop plans and implement them. 
In Table 11 we list the outside sources which were contacted by munic- 
ipalities for obtaining aid during the water crisis. Consulting engineers 
were the most frequently contacted; 40 percent of the municipalities called 
in the assistance of a consulting firm. The Illinois State Water Survey and 
the Geological Survey were the next most frequently called in by the munic- 
ipalities. Other state agencies called in were the Department of Local and 
Government Affairs, the Environmental Protection Agency,and the State Emer- . 
gency Services and Disaster Agency. Private contractors and the University 
of Illinois Cooperative Extension Service were also called in for assist- 
ance by a small number of municipalities. Many of the municipalities 
Table 11 
Outside sources contacted by municipalities 
for obtaining aid during the drought 
Percent 
Agency contacted municipalities 
contacting 
Consulting Engineers 
State Water Survey 
State Geological Survey 
State Department of Local Government Affairs 
State Environmental Protection Agency 
Private Contractor 
State Emergency Services and Disaster Agency 
University of Illinois Cooperative Extension Service 
contacted more than  one o u t s i d e  agency i n  t h e i r  a t t empt s  t o  o b t a i n  a s s i s t -  
ance wi th  t h e  problems they  were fac ing .  When asked i f  t h e  response from 
o u t s i d e  agencies  had been he lp fu l ,  t h e  m u n i c i p a l i t i e s  responded q u i t e  
g e n e r a l l y  t h a t  they  had rece ived  t h e  kind of  he lp  t h e y  had hoped f o r .  I n  
cases  where t h e  r eques t  f o r  o u t s i d e  support  was e s s e n t i a l l y  one f o r  advisory  
t e c h n i c a l  a s s i s t a n c e  ( r eques t s  t o  t h e  Geological Survey, t h e  Water Survey, and 
t h e  Extension Serv ice)  r a t h e r  than  ma te r i a l  a s s i s t a n c e ,  t h e  s a t i s f a c t i o n  
wi th  t h e  obtained t e c h n i c a l  a s s i s t a n c e  was unanimously high.  
S ince  t h e  overwhelming ma jo r i t y  of  r eques t s  f o r  o u t s i d e  a s s i s t a n c e  
d e a l t  wi th  a t t empt s  t o  add t o  t h e  l o c a l  water  supply e i t h e r  through obta in-  
i n g  water  d i r e c t l y  o r  through obta in ing  t e c h n i c a l  a s s i s t a n c e  f o r  t h e  develop- 
ment of  a d d i t i o n a l  supp l i e s ,  it i s  worthwhile t o  f u r t h e r  i n q u i r e  where t h e s e  
types  of a s s i s t a n c e  were obta ined .  Table 12 i n d i c a t e s  t h e  percent  of munic- 
i p a l i t i e s  which obtained t echn ica l  a s s i s t a n c e  from d i f f e r e n t  sources .  Con- 
s u l t i n g  firms, t h e  S t a t e  Water Survey, and t h e  S t a t e  Geological Survey were 
t h e  most f r e q u e n t l y  consul ted  by t h e  m u n i c i p a l i t i e s  i n  t h e i r  search  f o r  
t e c h n i c a l  a s s i s t a n c e .  When t h e  need t o  l o c a t e  a v a i l a b l e  water resources  
a rose ,  consu l t i ng  firms and t h e  I l l i n o i s  Emergency Se rv ices  and Di sas t e r  
Agency were contac ted  more o f t e n  than  t h e  o t h e r  agencies .  Table 12 i n d i -  
c a t e s  t h e  r e l a t i v e  frequency wi th  which m u n i c i p a l i t i e s  contacted va r ious  
agencies .  
Table 12 a l s o  demonstrates  t h e  wide v a r i e t y  of s o u r c e s o f  systems 
t h a t  m u n i c i p a l i t i e s  a t tempted t o  l o c a t e .  Most m u n i c i p a l i t i e s  contacted 
more than  one s o u r c e o f  a s s i s t a n c e ,  and no s i n g l e  source o f  t e c h n i c a l  
a s s i s t a n c e  was contac ted  by more than  approximately one- th i rd  of 
the municipalities. A number of factors may explain this wide distribution 
of attempts to obtain additional assistance. Given the local nature of 
the drought situation, different agencies may be in a better position to pro- 
vide assistance in any one locale. Secondly, given the unusual nature of 
the water crisis and the fact that no crisis had occurred for almost 20 
years, it should not come as a surprise that the outside agencies have not 
developed a single source of expertise and technical assistance which spe- 
cializes in aiding municipal water systems. Given the improvisation by the 
Table 12 
Percent of municipalities which turned to various outside 
sources of assistance in dealing with the drought 
Technical assistance Locate 
for additional available 
supply sources water 
Consulting firms 
State Water Survey 
State Geological Survey 
State Environmental Protection Agency 15 
State Emergency Services and Disaster 
Agency 15 
State Department of Local and 
Government Affairs 10 
Private contractor 10 
municipalities in dealing with the crisis and, to some extent, the improvi- 
sation that took place on the part of outside agencies in responding to 
municipal requests for assistance, it comes as somewhat of a surprise that 
most of the municipalities were relatively pleased with the response they 
were able to obtain from outside agencies. 
Distribution system 
A second approach which municipalities can undertake is to make sure 
that the available supply of water will go as far as possible. This would 
mean that the municipality would check carefully for losses and attempt to 
minimize those losses. We already observed in Chapter I1 that many munic- 
ipalities either are unaware of the amount of water they lose in the dis- 
tribution system or are losing more than 15 percent of all water through- 
out the system. Therefore, improvements in the distribution may frequently 
lead to substantial improvements in the available supply of water. Table 
13 indicates that many municipalities did make considerable effort to check 
their distribution systems. Three-fourths or more of the municipalities 
checked the operation of meters and checked the system for leaks. Almost 
60 percent'of all municipalities made sure that all units had meters, in 
order to insure that individual water usage could be metered. Another 
Table 13 
The percent of municipalities affected by the drought taking 
certain actions to improve the distribution system 
Activity Percent of 
municipalities 
Checked for leaks 
Checked operator of meters 
Checked all units having meters 
Read meters more frequently 
at tempt  t o  monitor i nd iv idua l  water  usage was done through reading  meters  
more f r equen t ly .  However, t h a t  s t e p  was undertaken i n  only  a  very small  
percentage of t h e  mun ic ipa l i t i e s .  The concern with meters r e f l e c t s  t h e  
at tempt  on t h e  p a r t  o f  t h e  m u n i c i p a l i t i e s  t o  have some c o n t r o l  over  t h e  
usage o f  water  by ind iv idua l  u se r s .  While ve ry  few m u n i c i p a l i t i e s  a c t u a l l y  
i n s t i t u t e d  a  water  r a t i o n i n g  system, t h e  increased  concern with t h e  meter- 
ing  of water  was p a r t i a l l y  motivated by t h e  importance o f  meter ing i n  any 
r a t i o n i n g  e f f o r t  necessary.  
In  terms of reducing water  l o s ses  i n  t h e  system, t h e  m u n i c i p a l i t i e s  
ranked t h e  e f f i c i e n c y  of t h e  va r ious  a t tempts  t o  improve t h e  d i s t r i b u t i o n  
system about i n  t h e  same order  a s  t h e  frequency wi th  which they  used t h e  
va r ious  methods. In  o t h e r  words, checking f o r  leaks  was considered q u i t e  
e f f e c t i v e  by most mun ic ipa l i t i e s , and  reading  meters  more o f t e n  was n o t  con- 
s ide red  e f f e c t i v e  by those  few m u n i c i p a l i t i e s  which d i d  i t .  
Conservation 
A s  we have seen i n  t h e  preceding sec t ion ,  many m u n i c i p a l i t i e s  attempted 
t o  so lve  t h e  water  sho r t age  problem by adding t o  t h e i r  water s u p p l i e s .  How- 
ever ,  i t  i s  apparent  t h a t  adding t o  t h e  water supply was not  an easy  s o l u t i o n  
f o r  most m u n i c i p a l i t i e s .  Given t h a t  so lv ing  t h e  supply problem was f r equen t ly  
not  p o s s i b l e ,  m u n i c i p a l i t i e s  then had t o  make a t tempts  t o  decrease  t h e  usage 
o f  water .  I n  e f f e c t ,  a l l  m u n i c i p a l i t i e s  which experienced a  water  shor tage  
d id  make some a t tempts  t o  conserve water and thus  dec rease  water demand. The 
demand s i d e  of  t h e  water  system appears  more e a s i l y  approached when it comes 
t o  making changes. Most a t tempts  a t  conserva t ion  do not  involve  techno- 
l o g i c a l l y  s o p h i s t i c a t e d  processes ,  nor  do they  r e q u i r e  l a r g e  c a p i t a l  o u t l a y s .  
The major i s s u e  faced i n  decreasing water demand i s  f o r  a municipali ty t o  
e f f e c t i v e l y  induce water users  t o  change t h e i r  behavior. In t h i s  sec t ion 
we w i l l  f i rs t  look a t  the  decision making involved i n  t h e  conservation 
program, then we w i l l  look a t  the  ac tual  s t eps  undertaken t o  promote water 
conservation, and, f i n a l l y ,  we w i l l  t ake  a look a t  the  ways i n  which new 
communities were informed of the  s i t u a t i o n .  
As we indicated above, the water shortage under d iscuss ion was not  
the  r e s u l t  of  a sudden c r i s i s ,  such as  might occur when the  system ex- 
periences an unexpected f a i l u r e .  A s  a r e s u l t ,  most mayors who had t o  make 
decisions regarding t h e  conservation of  water were aware of  t h a t  p o s s i b i l i t y  
well i n  advance of when they a c t u a l l y  had t o  inform t h e  public.  Most 
mayors were aware of t h e  l ikel ihood of having t o  i n s t i t u t e  a water conser- 
va t ion program a t  l e a s t  a week before they a c t u a l l y  i n s t i t u t e d  such a pro- 
gram. This provided t h e  mayors with some opportunity t o  consult  with com- 
munity leaders  and involve them i n  t h e  decision-making process.  However, 
it appears t h a t  t h e  community res iden t s  were f requent ly  not  informed about 
nor involved i n  the  decision-making u n t i l  very s h o r t l y  before t h e  water 
conservation programs went i n t o  e f f e c t .  
Table 14 ind ica tes  t h e  persons involved i n  decision making with regard 
t o  i n s t i t u t i n g  a water conservation program. Given the  publ ic  nature  of 
such a program and given the  need f o r  t h e  e n t i r e  community t o  p a r t i c i p a t e ,  
it should come a s  no su rpr i se  t h a t  e lec ted  c i t y  o f f i c i a l s  were most f r e -  
quently involved i n  the  decision-making process. However, water system 
operators ran  a very c lose  second i n  terms of t h e  decision-making process 
involved. For most munic ipal i t ies ,  t o  i n s t i t u t e  a program of water con- 
servat ion i s  akin t o  admitting publ ic ly  t h a t  a c r i s i s  s i t u a t i o n  e x i s t s .  
Table 14 
Persons involved i n  water  conserva t ion  dec i s ion  making 
and t h e  frequency of being r a t e d  most i n f l u e n t i a l  
i n  m u n i c i p a l i t i e s  a f f e c t e d  by t h e  drought 
Percent  of  
Involved i n  t imes ranked a s  
dec i s ion  making most i n f l u e n t i a l  
E lec ted  c i t y  o f f i c i a l s  
Water system ope ra to r  
Consul t ing eng inee r / c i t y  engineer  
Publ ic  works o f f i c i a l  
C i t y  a t t o r n e y  
Town bus iness  people 6 0 
In a d d i t i o n ,  conservat ion programs may have t h e  p o t e n t i a l  o f  imposing a  
r e a l  hardship  on c e r t a i n  elements o f  t h e  community. I t  appears  from our  
in-depth conversa t ions  with municipal o f f i c e  ho lde r s ,  t h a t  they  t r i e d  a s  
much a s  p o s s i b l e  t o  avoid having t o  reach  t h e  water conservat ion dec i s ion .  
In  o t h e r  words, t h e  a c t u a l  p u b l i c  announcement o f  a  conserva t ion  program 
was postponed a s  long a s  p o s s i b l e .  Water system ope ra to r s  were involved 
i n  t h e  decision-making process  e s s e n t i a l l y  a s  t e c h n i c a l  advisors .  They 
provided day-to-day information on t h e  cond i t i on  o f  t h e  water  system and 
provided t h e  information on which t h e  o t h e r  dec i s ion  makers had t o  base  
t h e i r  "go-ahead" announcement. In t h e  same manner, consu l t i ng  engineers  
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and p u b l i c  works o f f i c i a l s  were involved i n  t h e  decision-making process .  
Our in-depth research  i n  t h e  m u n i c i p a l i t i e s  i n d i c a t e s  t h a t  water  system 
ope ra to r s  and p u b l i c  works o f f i c i a l s  were l a r g e l y  concerned with dec id ing  
i f  a  water  conserva t ion  program was necessary.  E lec ted  c i t y  o f f i c i a l s ,  
consu l t i ng  engineers ,  and t h e  c i t y  a t t o r n e y  were more l i k e l y  t o  be involved 
i n  dec i s ions  regard ing  t h e  n a t u r e  of t h e  conserva t ion  program. The second 
column of Table 14 a l s o  i n d i c a t e s  which persons  were most i n f l u e n t i a l  i n  
dec id ing  on t h e  water  conservat ion program. Again, t h e  water  system 
ope ra to r  and t h e  p u b l i c  works o f f i c i a l  a r e  t h e  most i n f l u e n t i a l  i n  t h e s e  
dec i s ions .  
Once t h e  dec i s ion  t h a t  a  water conserva t ion  program should Be put  , i n t o  
e f f e c t  has  been reached, a  munic ipa l i ty  has e s s e n t i a l l y  two opt ions  i n  terms 
o f  how it may proceed. I t  can e i t h e r  appeal  t o  i t s  r e s i d e n t s  and o t h e r  
water u s e r s  t o  v o l u n t a r i l y  reduce t h e i r  use  of  water ,  o r  it can mandate a  
water-use reduct ion  program. Both programs have some advantages and d i s -  
advantages,  and, of course,  elements of both programs a r e  no t  mutual ly 
exc lus ive .  
A program based on voluntary  compliance o f f e r s  a  number of g r e a t  ad- 
vantages t o  t h e  munic ipa l i ty  t h a t  has  t o  implement such a  program. I n  
t h e  f i rst  p l ace ,  vo luntary  programs tend  t o  be more r e a d i l y  accepted by 
t h e  ma jo r i t y  of c i t i z e n s ;  an appeal  t o  t h e  c i t i z e n r y  t o  reduce i t s  use  of 
water  i s  no t  a s  l i k e l y  t o  genera te  a  g r e a t  dea l  o f  organized oppos i t ion  
s i n c e  those  who p r e f e r  t o  d i sag ree  with t h e  p o l i c y  can e s s e n t i a l l y  ignore 
it.  Another important  advantage t o  a  munic ipa l i ty  of  a  vo luntary  program 
i s  t h a t  it does no t  r e q u i r e  an enforcement mechanism. This  no t  on ly  i s  
t r oub le -  and money-saving, it a l s o  avoids t h e  s i t u a t i o n  where a mun ic ipa l i t y  
f i n d s  i t s e l f  unable t o  enforce i t s  own o f f i c i a l l y  s t a t e d  p o l i c i e s ,  S ince  
much water usage t a k e s  p l ace  i n s i d e  homes and p l a c e s  of  bus iness  and s i n c e  
t h e  metering of  water i s  a h ighly  decen t r a l i zed  phenomenon, wi th  meters  
l oca t ed  a t  t h e  p l a c e  of use,  t h e  enforcement o f  water r e s t r i c t i o n s  i s  f r e -  
quen t ly  ve ry  d i f f i c u l t .  The obvious disadvantage of a vo luntary  system i s  
t h a t  it does depend on t h e  cooperat ion o f  t h e  water  u s e r s ,  If a municipal- 
i t y  does not  succeed i n  convincing t h e  l a r g e  ma jo r i t y  of i t s  r e s i d e n t s  t h a t  
a reduct ion  i n  water  usage is necessary,  then  a voluntary  program i s  l i k e l y  
t o  f a i l .  
I n  add i t i on ,  vo luntary  programs r e l y  very heav i ly  on a "demonstrationF1 
e f f e c t .  I n  o t h e r  words, i f  a small  but  h igh ly  v i s i b l e  segment o f  u s e r s  
dec ides  n o t  t o  follow t h e  program, it t ends  t o  have t h e  e f f e c t  of d i s -  
couraging o t h e r s  w i th in  t h e  community from a l s o  p a r t i c i p a t i n g  i n  t h e  pro-  
gram. To some e x t e n t ,  of course,  t h e  demonstration e f f e c t  can go t h e  o t h e r  
way. People may be encouraged by t h e  llgood'f examples of o t h e r s .  However, 
r e s t r i c t i n g  water  u s e  and conserving water a r e  by d e f i n i t i o n  not  ve ry  
v i s i b l e  a c t i v i t i e s  and the re fo re  a r e  r a t h e r  u n l i k e l y  t o  i n s p i r e  o t h e r s  t o  
do t h e  same th ing .  
Mandatory r e g u l a t i o n s  r e q u i r e  water  u s e r s  t o  r e s t r i c t  t h e  usage of 
t h e i r  water  according t o  t h e  gu ide l ines  given by t h e  munic ipa l i ty .  Of course,  
some of t h e  advantages o f  vo luntary  compliance ind ica t ed  i n  t h e  previous  
paragraph c r e a t e  some of t h e  problems wi th  mandatory r egu la t ions .  They may 
genera te  a g r e a t  dea l  o f  oppos i t ion ,  they may be d i f f i c u l t  t o  enforce,  and 
i n  add i t i on ,  they  may be perceived t o  be very a r b i t r a r y  and may c r e a t e  undo 
hardship on c e r t a i n  types of u s e r s .  A t  t h e  same t ime,  successfu l  manda- 
t o r y  r egu la t ions  would in su re  t h a t  t h e  popula t ion  p a r t i c i p a t e  i n  t h e  pro-  
gram and t h a t  t h e  water reduct ion  t h a t  i s  being s t r i v e d  f o r  i s  reached. 
However, given t h e  n a t u r e  of  mandatory r e g u l a t i o n s  and t h e  d i f f i c u l t i e s  
i n  enforcing them, mun ic ipa l i t i e s  have c l e a r l y  t r i e d  t o  avoid such programs, 
except a s  an opt ion  of l a s t  r e s o r t .  
In  Table 15 we have l i s t e d  t h e  types  of  measures mun ic ipa l i t i e s  
i n s t i t u t e d  i n  o rde r  t o  reduce t h e  demand f o r  water.  The i tems i n  Table 15 
have been subdivided according t o  t h e  mandatory o r  voluntary  na tu re  of t h e  
Table 15 
Procedures used f o r  decreas ing  water demand i n  
mun ic ipa l i t i e s  a f f e c t e d  by a  water shor tage  
Percenh of 
mun ic ipa l i t i e s  using 
Voluntary compliance 
Encourage voluntary  r e s t r i c t i o n s  on 
outdoor water  usage 
Encourage use r s  t o  have obvious leaks  
r epa i r ed  
Encourage r e s t r i c t i o n s  on indoor water usage 5  5  
Encourage i n s t a l l a t i o n  of  water saving-devices 11 
Mandatory compliance 
Enforced ban on outdoor watering usage 
Ration water t o  industr ial /commercial  usage 
Adjust r a t e s  t o  discourage water  use  5  
Ration water t o  r e s i d e n t i a l  u se r s  5  
programs. The voluntary  programs were c l e a r l y  t r i e d  by many more munic- 
i p a l i t i e s  t han  most of  t h e  mandatory programs. A l l  m u n i c i p a l i t i e s  en- 
couraged t h e i r  r e s i d e n t s  t o  r e s t r i c t  v o l u n t a r i l y  t h e i r  outdoor usage of 
water .  Nearly two-thirds  of t h e  m u n i c i p a l i t i e s  a l s o  i n s t i t u t e d  a mandatory 
ban on t h e  outdoor usage of  water .  The popu la r i t y  of  r e s t r i c t i o n s  on out -  
door water ing,  both voluntary  and mandatory, can be t r a c e d  t o  a number of 
f a c t o r s .  In  t h e  f i r s t  p l ace  t h e r e  appears  t o  be a broad consensus t h a t  
t h e  outdoor usage of  water i s  l a r g e l y  nonessen t i a l .  Therefore,  r e s t r i c t -  
i ng  usage may be an inconvenience but  does not  normally c o n s t i t u t e  a hard- 
sh ip .  Secondly, t h e  outdoor usage of  water i s  very  v i s i b l e ;  t hus ,  programs 
focus ing  on reducing outdoor water usage a r e  much more e a s i l y  enforced 
than  almost a l l  o t h e r  types  of  programs. A s  a ma t t e r  of  f a c t ,  community 
p re s su re  i s  one o f  t h e  major en fo rce r s  o f  outdoor water ing r e s t r i c t i o n s .  
In  a d d i t i o n  t o  r e s t r i c t i n g  t h e  outdoor usage of  water many municipal- 
i t i e s  (75 percent )  encourage u s e r s  t o  have obvious leaks  r epa i r ed  i n  t h e i r  
system, while  more than  h a l f  o f  t h e  m u n i c i p a l i t i e s  (55 percent )  encouraged 
r e s t r i c t i o n s  on indoor usage of  water.  When asked how e f f e c t i v e  t h e s e  
va r ious  measures were t h e  respondents  agreed t h a t  encouraging r e s t r i c t i o n s  
on outdoor usage was gene ra l ly  q u i t e  succes s fu l  i n  reducing water demand. 
The o t h e r  measures were gene ra l ly  c r e d i t e d  wi th  being only  s l i g h t l y  
h e l p f u l .  
Table 15 a l s o  i n d i c a t e s  t h a t  r e l a t i v e l y  few m u n i c i p a l i t i e s  i n s t i t u t e d  
mandatory measures of water conservat ion,  beyond t h e  enforced ban on outdoor 
water usage. Rationing of water t o  i n d u s t r i a l  and commercial u s e r s  was 
used by o n e - f i f t h  of  t h e  drought-affected m u n i c i p a l i t i e s  while  only  very  
small numbers either rationed water to residential users (5 percent) or 
adjusted water rates to discourage the use of water (5 percent). Most 
respondents also indicated that these mandatory measures did not have great 
effect in terms of reducing demand for water. One of the reasons why man- 
datory measures appear to have such a modest impact on water usage is very 
likely that for the reasons we have already discussed, municipalities tend 
to go to mandatory measures only when "all else" has failed. Therefore, 
most mandatory measures do not go into effect until after the municipality 
has already instituted a voluntary program which may have already led to 
substantial reductions in water usage. 
Municipalities have to be concerned about how the information about 
water conservation is to get to the public. Over 70 percent of the munic- 
ipalities bought newspaper space and used that to inform the public of the 
impending problem and the steps that they were expected to take. Also, 
mandatory programs were published in newspapers to meet legal requirements. 
Most respondents indicated that they felt that the paid advertisement in 
newspapers had been the most effective in communicating with the public. 
About two-thirds of the municipalities also used free newspaper space and 
radio coverage to inform the public of the conservation program, while a 
small percentage of the municipalitieswereable to obtain free television 
coverage. More of the municipalities purchased radio or television time. 
About 15 percent of the municipalities held public meetings to discuss the 
conservation issue and problems with the water system more broadly. About 
the same number of municipalities distributed leaflets to water users in 
which they were given information on how they might conserve water. 
Discussions with mayors indicated that the water shortage in the various 
municipalities was such that they felt it was not very difficult to con- 
vey general information to the public with regard to the likelihood of 
the water shortage and the need to conserve water. However, several 
of the mayors indicated that informing the public and convincing the 
public to actively participate in conservation programs are not at all 
the same matter. 
CHAPTER I V  
LONG TERM EFFECTS OF THE DROUGHT ON 
MUNICIPAL WATER SYSTEMS 
In Chapter I11 we have looked a t  t h e  s t e p s  t h a t  drought-affected 
m u n i c i p a l i t i e s  took t o  cope wi th  t h e  s i t u a t i o n  i n  which they  found them- 
se lves .  A s  we noted t h e r e ,  much of  t h e  response of  t h e s e  m u n i c i p a l i t i e s  
was of a  shor t - te rm na tu re .  While t h e  c r i s i s  came upon most of t h e  munic- 
i p a l i t i e s  with a  c e r t a i n  amount o f  advance warning, t h e  a c t i o n s  they  
undertook t y p i c a l l y  were geared t o  dea l ing  wi th  so lv ing  t h e  problem a t  
hand r a t h e r  than  wi th  br inging  about changes i n  t h e  water system which 
might, i n  t h e  long run, prevent  t h e  recur rence  o f  such a  c r i s i s .  While 
m u n i c i p a l i t i e s  looked i n t o  t h e  p o s s i b i l i t i e s  of  adding t o  t h e  water  supply, 
most were unable t o  f i n d  a  s a t i s f a c t o r y  s o l u t i o n  t o  t h e i r  supply problem 
i n  such a  s h o r t  t ime. Others made c r i s i s - b a s e d  arrangements which were not  
n e c e s s a r i l y  meant t o  provide a  permanent s o l u t i o n .  Water conservat ion pro-  
grams, which a r e  more e a s i l y  i n s t i t u t e d ,  were t r i e d  on a  much wider s c a l e  
by t h e  m u n i c i p a l i t i e s ,  a l though,  a s  we noted,  most of  t h e s e  programs again . 
aimed a t  d e a l i n g  wi th  t h e  s p e c i f i c  c r i s i s  and not  a t  p rovid ing  a  permanent 
s o l u t i o n  t o  p o t e n t i a l  water shor tages .  
During t h e  research  i n  1978, we had t h e  oppor tuni ty  t o  s e e  what changes 
m u n i c i p a l i t i e s  had made i n  t h e  way t h e i r  water  systems operated.  We attempted 
t o  determine t h e  ex t en t  t o  which water systems had acqui red  new management 
f e a t u r e s ,  o r  o t h e r  programs, which might be considered t o  be a  "car ry  over" 
from t h e  drought pe r iod  o r  which were, i n  e f f e c t ,  programs t o  prevent  
water shor tages  i n  t h e  f u t u r e .  We expected t h a t  m u n i c i p a l i t i e s  a f f e c t e d  by 
t h e  shor tage  of water would have made a number of  changes both i n  t h e i r  
supply of  water and i n  t h e i r  a t tempts  t o  conserve water .  I t  i s  our  
opinion t h a t  long-term p repa ra t ions  f o r  p o t e n t i a l  water  shor tages  imply 
changes i n  t h e  way t h i n g s  a r e  done both on t h e  p a r t  of t h e  water  s u p p l i e r ,  
i . e .  t h e  munic ipa l i ty ,  a s  wel l  a s  changes i n  t h e  behavior of  t h e  water  
consumers. We expect t h a t  both management, supply, and use  of water  w i l l  
d i s p l a y  evidence of a t tempts  on t h e  p a r t  o f  t h e  m u n i c i p a l i t i e s  t o  dea l  with 
t h e  water  shor tages .  Some of  t h e s e  changes may c a r r y  over d i r e c t l y  from 
t h e  drought per iod  while o t h e r s  may have been i n s t i t u t e d  subsequent ly 
t o  improve t h e  system f o r  t h e  f u t u r e .  I f  no such evidence e x i s t s ,  we might - 
i n f e r  t h a t  t h e  drought was perceived a s  a one-time random phenomenon which 
does no t  r e q u i r e  f u r t h e r  a t t e n t i o n  on t h e  p a r t  o f  water systems. Given 
p a s t  r e sea rch  f ind ings  about t h e  somewhat c a v a l i e r  management of water  
systems, it c e r t a i n l y  i s  p l a u s i b l e  t o  wonder i f  many m u n i c i p a l i t i e s  have 
put  t h e  c r i s i s  behind them, without a t tempt ing  t o  undertake s t e p s  t o  change 
f o r  t h e  f u t u r e .  
Mun ic ipa l i t i e s  no t  a f f e c t e d  by t h e  drought may a l s o  show d i f f e r e n c e s  
i n  behavior  s i m i l a r  t o  t h e  behavior d i scussed  f o r  t h e  drought -af fec ted  
m u n i c i p a l i t i e s .  Mun ic ipa l i t i e s  no t  a f f e c t e d  by t h e  drought may i n  e f f e c t  
have "learned" from t h e  wide p u b l i c i t y  t h a t  was given t o  t h e  c r i s i s  
s i t u a t i o n  o f  t h e  mun ic ipa l i t i e s ,  and they  may have begun t o  make some 
changes i n  t h e i r  own systems. During and a f t e r  t h e  drought,  va r ious  
governmental agencies  s t r e s s e d  t h e  importance of  approaching water  supp l i e s  
i n  new ways. The need t o  conserve was ve ry  heav i ly  emphasized,and t h e  
f a c t  t h a t  water  i s  no t  an unl imi ted  resource  was widely d iscussed  and 
publicized.  The simultaneous prominence of  t h e  energy c r i s i s  c e r t a i n l y  
gave a g rea t  deal  of credence t o  those who argued s t rong ly  t h a t  one ought 
not  t o  t r e a t  water suppl ies  and water usage a s  i f  t h e r e  were no poss ib le  
way t h e  supply could be exhausted. Our comparison of t h e  two types of 
munic ipa l i t i e s  the re fo re  can serve t o  some extent  a s  a  quasi-experimental 
s i t u a t i o n .  I f  we were t o  f ind  t h a t  those munic ipa l i t i e s  not  a f fec ted  
by the  drought showed t h e  same o r  very s imi la r  changes a s  were found i n  
t h e  drought-affected munic ipal i t ies ,  we may i n f e r  t h a t  t h e  drought may have 
provided a general impetus t o  munic ipa l i t i e s  t o  change t h e  ways i n  which 
they manage t h e i r  water suppl ies .  Nevertheless, we could not  argue t h a t  
the  experience of t h e  drought per  s e  had contr ibuted g r e a t l y  t o  making 
changes i n  municipal water management. 
In  t h i s  chapter ,  we w i l l  compare both t h e  drought-affected munic- 
i p a l i t i e s  and those not  a f fec ted  by t h e  drought, and we w i l l  compare within 
each group observations from before and a f t e r  t h e  drought. I f  we f ind  t h a t  
t h e  drought-affected munic ipa l i t i e s  show r a t h e r  sys temat ica l ly  more changes 
i n  behavior than the  munic ipal i t ies  which were not  a f fec ted  by t h e  drought, 
we can i n f e r  t h a t  i n  e f f e c t  t h e  drought served a s  a  s p e c i f i c  impetus f o r  
munic ipa l i t i e s  t o  change t h e  way i n  which they manage t h e i r  systems. If ,  
on the  o the r  hand, the  changes i n  the  drought-affected munic ipa l i t i e s  a r e  
equal t o  o r  smaller  than those i n  the  munic ipa l i t i e s  no t  a f fec ted  by t h e  
drought, we w i l l  conclude t h a t  the  experience of t h e  drought had very 
l i t t l e  impact on the  munic ipal i t ies .  
The first item we looked a t  was r e l a t e d  t o  the  general  management of 
t h e  water system. In an e a r l i e r  chapter ,  we compared t h e  two types of 
munic ipa l i t i e s  on the  exis tence  of systematic wr i t t en  p lans  t o  analyze 
t h e  water system. A t  t h a t  p o i n t  we had found t h a t  t h e  drought-affected 
m u n i c i p a l i t i e s  f r equen t ly  were more l i k e l y  t o  have such p lans  than t h e  o the r  
mun ic ipa l i t i e s .  Table 1 6  i n d i c a t e s  t h a t  a f t e r  t h e  drought,  t h i s  d i f f e r e n c e  
s t i l l  occurs  and t h a t ,  i n  e f f e c t ,  t h e  d i f f e r e n c e  between t h e  two types  of  
m u n i c i p a l i t i e s  has grown s l i g h t l y  l a r g e r .  Over h a l f  o f  t h e  drought-affected 
m u n i c i p a l i t i e s  now have a  w r i t t e n  p l an  t h a t  analyzes t h e  water system. 
While "over ha l f"  i s  a  s i z e a b l e  number, t h e  small  i nc rease  i n  numbers i n -  
d i c a t e s  - tha t  t h e  drought i t s e l f  has no t  spawned a p r o l i f e r a t i o n  o f  w r i t t e n  
ana lyses  o f  municipal water systems. 
Table 16 
Comparison of  t h e  ex i s t ence  before and a f t e r  t h e  drought 
o f  a  w r i t t e n  p lan  f o r  t h e  water  system i n  mun ic ipa l i t i e s  
a f f e c t e d  by t h e  drought and no t  a f f e c t e d  by t h e  drought 
Drought 
Before A f t e r  
No Drought 
Before Af te r  
Existence of p l an  48 5 2 3 9 3 9 
One o f  t h e  main i s s u e s  t h a t  separa ted  t h e  drought-affected m u n i c i p a l i t i e s  
from those  not  a f f ec t ed  by t h e  drought appeared t o  be t h e  source o f  t h e i r  
water supply. Those mun ic ipa l i t i e s  which were not  a f f e c t e d  by t h e  drought 
tended t o  r e l y  much more heav i ly  on t h e  ex i s t ence  of  we l l s  than d i d  those  
m u n i c i p a l i t i e s  which d id  experience t h e  drought.  P r i o r  t o  t h e  drought ,  on 
t h e  o t h e r  hand, t h e  ex is tence  of  sur face  water supp l i e s  and t o  a  l e s s e r  
Table 17 
Comparison o f  sources of water  e x i s t i n g  be fo re  t h e  drought 
and planned f o r  t h e  f u t u r e  i n  m u n i c i p a l i t i e s  a f f e c t e d  
by t h e  drought and no t  a f f ec t ed  by t h e  drought 
Drought No Drought 
Before Future Before Future 
Lakes, ponds, r e s e r v o i r s  
only 2 8 2 4 
Spr ings  only  0 0 
Purchase on ly  4 0 
Rivers  only  
Wells on ly  
Combinat ion  
e x t e n t  t h e  ex i s t ence  o f  combinations o f  d i f f e r e n t  water  supp l i e s  was more 
p reva len t  among those  m u n i c i p a l i t i e s  which experienced t h e  drought .  When - 
t h e  m u n i c i p a l i t i e s  were asked what s p e c i f i c  p l ans  t h e y  had i n  terms o f  
water  supp l i e s  i n  t h e  foreseeable  f u t u r e ,  we found t h a t  among those  munic- 
i p a l i t i e s  which were n o t  a f f e c t e d  by t h e  drought ve ry  few changes were 
a n t i c i p a t e d .  On t h e  o t h e r  hand those  m u n i c i p a l i t i e s  which d i d  experience 
t h e  drought i nd ica t ed  t h a t  some changes were going t o  be made, a l though 
a c t u a l l y  a  very  small  number of mun ic ipa l i t i e swere  involved i n  such changes. 
The po in t  of  most i n t e r e s t  i s  t h a t  t h e  m u n i c i p a l i t i e s  which experienced t h e  
drought a r e  more l i k e l y  t o  develop f u t u r e  water  systems which a r e  going t o  
r e l y  on a combination o f  d i f f e r e n t  water  sources .  Apparently t h e  drought 
has  i n d i c a t e d  t o  them t h a t  they  may not  be a b l e  t o  cont inue  r e l y i n g  on 
t h e  sources  of  supply they  have used i n  t h e  p a s t ,  and many o f  them a r e  no t  
i n  a reasonable  p o s i t i o n  t o  expand on t h e i r  e x i s t i n g  type  of  water supp l i e s .  
Therefore  t h e s e  m u n i c i p a l i t i e s  a r e  t h ink ing  i n  terms o f  more d i v e r s i f i e d  
sources  o f  water  t han  they  have had i n  t h e  p a s t .  
Table 18 
Comparison o f  presence  o f  s p e c i a l  arrangements t o  
supplement water  supply e x i s t i n g  be fo re  and 
a f t e r  t h e  drought i n  m u n i c i p a l i t i e s  a f f e c t e d  by 
t h e  drought and no t  a f f e c t e d  by t h e  drought 
Arrangements made 
Drought 
Before A f t e r  
No Drought 
Before Af t e r  
Yes 40 64 2 1 25 
I n  a d d i t i o n  t o  changing and improving t h e i r  supply of  water, munic- 
i p a l i t i e s  can make s p e c i a l  arrangements t o  d e a l  with water  shor tages  i n  
terms o f  c r i s e s .  They may at tempt  t o  purchase water from o t h e r  systems, 
o r  they  may a t tempt  t o  develop t h e  s p e c i f i c  supplemental sources which can 
be  used i n  t imes of  c r i s e s .  A s  Table 18 i n d i c a t e s  t hose  m u n i c i p a l i t i e s  
which experienced drought were more l i k e l y  t o  have such arrangements before  
t h e  drought s t a r t e d , a n d  they  a r e  more l i k e l y  now t o  have such arrangements 
i n  ex i s t ence .  Nearly two- th i rds  of  t h e  drought -af fec ted  m u n i c i p a l i t i e s  
have a l r e a d y  made such arrangements, while only  one-fourth o f  those  munic- 
i p a l i t i e s  which d i d  n o t  experience t h e  drought have made such arrangements. 
C lea r ly  t h e  drought -af fec ted  m u n i c i p a l i t i e s  a r e  t ak ing  measures t o  t r y  t o  
pu t  them i n  a  p o s i t i o n  t o  d e a l  with f u t u r e  c r i s i s  more e f f e c t i v e l y .  
Table 19 
Comparison of t h e  na tu re  of arrangements t o  supplement 
water supply i n  c a s e  of sho r t age  be fo re  and a f t e r  
t h e  drought i n  m u n i c i p a l i t i e s  a f f ec t ed  by t h e  
drought and not  a f f ec t ed  by t h e  drought 
Drought 
Before Af t e r  
No Drought , 
Before A f t e r  
Agreement t o  purchase 
water 6 12 
Supplemental source 
a v a i l a b l e  3 6 5 6 
Exi s t ing  p l a n  f o r  
water conserva t ion  20 3 2 
In Table 19 we look a t  t h e  n a t u r e  of t h e  programs t h a t  m u n i c i p a l i t i e s  
have undertaken- t o  d e a l  with f u t u r e  water sho r t age  c r i s e s .  There has been 
an inc rease  i n  such programs both on t h e  p a r t  o f  t h e  m u n i c i p a l i t i e s  a f f ec t ed  
by t h e  drought and those  m u n i c i p a l i t i e s  no t  a f f ec t ed  by t h e  drought .  How- 
eve r ,  t h e  i nc reases  i n  t he  drought -af fec ted  m u n i c i p a l i t i e s  tend t o  be more 
s u b s t a n t i a l  than  t h e  inc reases  i n  t h e  m u n i c i p a l i t i e s  which d i d  no t  exper i -  
ence t h e  drought .  We f i n d  t h a t  t h e  m u n i c i p a l i t i e s  which were no t  a f f e c t e d  
by t h e  drought a r e  only  now beginning t o  approach t h e  degree  of  p a r t i c i p a t i o n  
i n  programs i n  some a rea  t h a t  was a l ready displayed by t h e  munic ipal i t ies  
a f fec ted  by t h e  drought before t h e  r ecen t  c r i s i s .  
In  terms of s p e c i f i c  items we f i n d  t h a t  t h e  drought-affected munic- 
i p a l i t i e s  have made a concerted e f f o r t  t o  make supplemental sources of 
water ava i l ab le  t o  them. This means t h a t  they have t i e d  t h e  water system 
i n t o  a system with l a r g e r  capacity,  even though a t  present  they a r e  not  
using such system,or it may be t h a t  they have looked f o r  and developed an 
a l t e r n a t i v e  which is not  cu r ren t ly  i n  use  but which could be put i n  use 
on r e l a t i v e l y  shor t  not ice .  I t  may mean t h a t  c e r t a i n  wells  which a t  one 
time were abandoned a r e  now being r e v i t a l i z e d  and put on a stand-by pos i -  
t i o n .  
We f ind  t h a t  agreements t o  purchase water a r e  s t i l l  being used by only 
a veTy small number of  munic ipal i t ies  of e i t h e r  type. F ina l ly  t h e r e  has 
been an inc rease  i n  p lans  f o r  demand reduction t h a t  have been developed 
by t h e  munic ipa l i t i e s .  Nearly one-third of t h e  drought-affected munic- 
i p a l i t i e s  have a water conservation p lan  i n  e f f e c t  and nea r ly  one- f i f th  of 
t h e  munic ipa l i t i e s  not a f fec ted  by t h e  drought have such a plan i n  e f f e c t .  
A s  we w i l l  d i scuss  i n  t h e  following sec t ion ,  water conservation programs 
t y p i c a l l y  e n t a i l  a  number of s t e p s a n d  t h e  exis tence  of a  plan does not  
n e c e s s a r i l y  imply a l l  s t eps  a r e  implemented a t  any one time. Our i n t e r -  
views with municipal o f f i c i a l s ,  however, i n d i c a t e  t h a t  some of them f e e l  
t h a t  they now have plans ava i l ab le  t o  them which could be i n s t i t u t e d  very 
quickly and, they f e e l ,  e f f e c t i v e l y  i f  a  water shortage were t o  develop. 
The d iscuss ion of  t h e  exis tence  of  water conservation plans takes  u s  
from a d iscuss ion on the  p a r t  of t h e  supply s i d e  of t h e  water system t o  a 
discuss ion o f  t h e  demand s i d e .  Analysis o f  t h e  da ta  and d iscuss ions  with 
municipal o f f i c i a l s  made it c l e a r  t o  us  t h a t  conservation measures r e a l l y  
a r e  of a mul t ip le  na ture .  On t h e  one hand t h e r e  a r e  conservation measures i 
Table 20 ? 
Comparison of water conservation p r a c t i c e s  before 
and a f t e r  t h e  drought i n  munic ipa l i t i e s  af fec ted  by 
t h e  drought and not a f f e c t e d  by t h e  drought 
Does t h e  water system encourage use of t h e  following a c t i v i t i e s  t o  conserve 
water ? 
Drought 
Before Af ter  
No Drought 
Before Af ter  
Voluntary r e s t r i c t i o n s  
on outdoor watering 6 0 3 3 
Encourage t o  have home 
plumbing checked 80 71 4 8 4 8 
Encourage t o  have 
obvious leaks r e -  
pa i red  
Encourage i n s t a l l a t i o n  
of water-saving de- 
v ices  , 4  
Adjust water r a t e s  t o  
discourage usage 8 17 
R e s t r i c t i o n s  on new 
hook-ups 13 16 
Ordinance f o r  r equ i r ing  
water-saving devices 0 0 
which e s s e n t i a l l y  r e l y  on voluntary compliance, while on t h e  o the r  hand the re  i 
a r e  those conservation measures which e s s e n t i a l l y  mandate t h a t  c e r t a i n  changes 
be brought about .  This  d i s t i n c t i o n  has  a l r eady  been discussed i n  t h e  previous 
chapter .  However, when opera t ing  a water system o u t s i d e  of  a c r i s i s  s i t u a t i o n  
it becomes c l e a r  t h a t  t h e r e  a r e  two f u r t h e r  elements i n  t h e  water conserva- 
t i o n  s e t  of programs. On t h e  one hand t h e r e  a r e  t h o s e  programs which a r e  
aimed d i r e c t l y  a t  dea l ing  wi th  a s p e c i f i c  c r i s i s  and which a r e  aimed a t  
r ap id ly ,  and f r equen t ly  d r a s t i c a l l y ,  reducing t h e  u s e  of  water  f o r  a p a r t i c -  
u l a r  per iod  of t ime.  There a r e  o t h e r  elements of  a conserva t ion  program 
which a r e  more n e a r l y  geared a t  reducing t h e  use  and, t o  a l a r g e  ex ten t ,  t h e  
waste of water  over a long per iod  of t ime.  These programs a r e  aimed a t  
making changes i n  t h e  water system and t h e  p a t t e r n  of  water u s e  which a r e  
meant t o  be ongoing and long l a s t i n g .  
I n  Table 20 we have ind ica t ed  t h e  var ious  elements of  a water conser- 
v a t i o n  package t h a t  a r e  i n  u s e  i n  t h e  var ious  m u n i c i p a l i t i e s .  The first 
four  i tems i n  t h a t  t a b l e  dea l  with programs based on vo lun ta ry  r e s t r i c t i o n  
of  water  usage. The second t h r e e  i tems a r e  e s s e n t i a l l y  programs which mandate 
changes i n  water  usage. A s  we d iscussed  i n  t h e  previous  chap te r  mandated 
programs a r e  not  popular  and, ou t s ide  of  t imes o f  extreme emergency,are 
r a r e l y  used. However, Table 20 i n d i c a t e s  t h a t  t h e  m u n i c i p a l i t i e s  which 
experienced t h e  drought were somewhat more l i k e l y  t o  u s e  mandatory programs 
now than  they  had been before  t h e  drought .  While t h e  number of municipal- 
i t i e s  us ing  such programs i s  s t i l l  q u i t e  smal l ,  it i s  l a r g e r  now than  it 
was before,  and i n  t h e  drought -af fec ted  m u n i c i p a l i t i e s  t h e s e  programs have 
grown t o  a s l i g h t l y  l a r g e r  propor t ion  than i s  t h e  case  i n  t hose  municipal- 
i t i e s  which d i d  n o t  experience t h e  drought .  
When cons ider ing  t h e  voluntary  programs of water  conserva t ion ,  we f ind  
t h a t  t h e  m u n i c i p a l i t i e s  which experienced t h e  drought had cons iderably  
higher  l e v e l s  of such programs than  those  m u n i c i p a l i t i e s  which d i d  not  
experience t h e  drought before  t h e  drought .  A s  we ind ica t ed ,  s i n c e  t h e  
drought d i d  no t  come upon most m u n i c i p a l i t i e s  i n  an unexpected fash ion ,  
many of  them prepared f o r  it by developing conserva t ion  programs. This  
may be why t h e  i n i t i a l  r a t i n g  f o r  those  m u n i c i p a l i t i e s  i s  q u i t e  high.  
However, Table 20 i n d i c a t e s  t h a t  f o r  a t  l e a s t  s eve ra l  o f  t h e s e  i tems t h e  
drought -af fec ted  m u n i c i p a l i t i e s  have maintained t h e s e  h igh  l e v e l s  of con- 
s e rva t ion  programs. Only t h e  r e s t r i c t i o n  on outdoor water ing has been 
decreased very  s u b s t a n t i a l l y  i n  t h e  drought -af fec ted  communities. 
R e s t r i c t i o n s  on outdoor water ing a r e  t y p i c a l l y  conserva t ion  measures 
intended t o  dea l  wi th  t h e  s p e c i f i c  c r i s i s  s i t u a t i o n ,  and t h e  s t rong  r e r  
duc t ion  i n  t h e  number of mun ic ipa l i t i e s  c u r r e n t l y  ope ra t ing  such programs 
i s  not  s u r p r i s i n g .  The programs t o  encourage t h e  loca t ion  and r e p a i r  of 
obvious l eaks  i n  t h e  water system have remained q u i t e  popular  i n  t h e  
drought -af fec ted  mun ic ipa l i t i e s , and  it has become equa l ly  popular  i n  t h e  
m u n i c i p a l i t i e s  which d i d  n o t  experience t h e  drought .  Programs t o  have 
home plumbing checked f o r  water leakage have remained approximately equal  
i n  both drought -af fec ted  m u n i c i p a l i t i e s  and those  m u n i c i p a l i t i e s  no t  a f f ec t ed  
by t h e  drought .  
On balance,  it does appear t h a t  t hose  m u n i c i p a l i t i e s  which were not  
a f f e c t e d  by t h e  drought made r e l a t i v e l y  few changes i n  t h e  way i n  which 
they  ope ra t e  t h e i r  water  systems i n  response t o  t he  c r i s i s  experienced by 
o t h e r  water  systems. Those m u n i c i p a l i t i e s  which experienced t h e  drought 
themselves were more l i k e l y  t o  make changes. Many of t h e s e  mun ic ipa l i t i e s  
had a l r eady  taken c e r t a i n  s t e p s  before  t h e  f u l l  impact of  t h e  drought 
a f f e c t e d  them. I n  add i t i on ,  a s  we saw, many of  them took a  number of  s t e p s  
dur ing  t h e  drought,  and f r equen t ly  t h e s e  programs and changes i n  t h e  way 
i n  which t h i n g s  were done were cont inued a f t e r  t h e  drought subsided. Fur ther  
changes were sometimes made even a f t e r  t h e  drought i t s e l f  no longer  a f f e c t e d  
t h e s e  m u n i c i p a l i t i e s .  
CHAPTER V 
SUMMARY AND CONCLUSIONS 
In  t h i s  r e sea rch  we attempt t o  eva lua te  t h e  impact of  an extended per iod  
of  shor tage  of r a i n f a l l  on I l l i n o i s  municipal systems. We s p e c i f i c a l l y  
looked i n t o  t h e  consequences of t h e  drought i n  1976 on water systems i n  
smaller  and medium-sized I l l i n o i s  m u n i c i p a l i t i e s .  Excluded from t h e  ana lys i s  
were water systems i n  t h e  suburban a reas  of  t h e  l a r g e  metropoli tan c i t i e s .  
Data were obtained from 66 mun ic ipa l i t i e s  which had no t  been a f f e c t e d  by 
t h e  drought and 25 mun ic ipa l i t i e s  which had t o  d e a l  e x p l i c i t l y  and p u b l i c l y  
with t h e  shor tage  of water caused by t h e  pe r iod  of drought.  
The d a t a  were co l l ec t ed  from munic ipa l i t i e s  which had been p a r t  of an 
e a r l i e r  s tudy on municipal water systems i n  small and medium-sized I l l i n o i s  
mun ic ipa l i t i e s .  The d a t a  were obtained through ques t ionna i r e s  which were 
sen t  t o  t h e  mayors i n  each water system, a s  wel l  a s  t h e  water systems ope ra to r  
i n  each munic ipa l i ty .  Follow-up on t h e  mailed ques t ionnai res  was done both 
by phone and through extens ive  personal  s t u d i e s  o f  a number of  smaller  
mun ic ipa l i t i e s .  
The i n t e n t  of t h e  a n a l y s i s  was t o  determine how munic ipa l i t i e s  had 
responded t o  t h e  drought and t o  what ex ten t  t h e  experience of t h e  drought 
had l e f t  a l a s t i n g  impact on t h e  way i n  which t h e  municipal water  systems 
opera te .  
When comparing mun ic ipa l i t i e s  a f f e c t e d  by t h e  drought and those  not  
a f f e c t e d  by t h e  drought,we f ind  t h a t  some d i f f e r e n c e s  e x i s t  i n  t h e  t echn ica l  
a spec t s  of  t h e  water system. P r i o r  t o  t h e  drought,  those  mun ic ipa l i t i e s  
a f f e c t e d  by it were more l i k e l y  t o  have smaller  water  systems, show a 
smaller margin between daily rated capacity and maximum daily usage, and 
rely more heavily on surface water sources. 
When the two types of municipalities are compared in terms of water 
system management characteristics, there is no evidence that the munic- 
ipalities which subsequently experienced the drought were significantly 
and systematically less well managed than the municipalities which did not 
experience the drought. 
During the period of the drought those municipalities affected by it 
made efforts to both increase the supply of available water and decrease 
the demands for available water. Few municipalities actually succeeded in 
obtaining water from other sources; it was either too expensive or not 
available to them. Municipalities made widespread attempts to conserve the 
usage of water. All municipalities undertook some efforts to institute 
voluntary programs of water conservation. Voluntary and mandatory restric- 
tions on the outdoor use of water were put into effect by many of the 
municipalities. Generally, municipalities relied much more heavily on 
voluntary ways of water conservation than on mandatory ones. 
Those municipalities affected by the drought searched widely for out- 
side assistance in dealing with the crisis. A large number of state agencies 
were contacted by the muni~ipalities~and no single state agency appears to 
have absorbed the majority of requests for outside help. When municipalities 
requested technical advice from state agencies they were generally pleased 
with the response from the agencies. When municipalities requested material 
assistance, the state agencies were frequently not in a position to provide 
such assistance. 
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A major interest of the present study was the degree to which the 
drought induced lasting changes in the way in which municipalities manage 
their water systems. With few exceptions, those municipalities which 
were not directly affected by the drought made very few changes in the way 
their water systems operate or in the way they handle the demand for ser- 
vice on their water system. Municipalities affected by the drought, however, 
frequently made changes in the water system operations which continued in 
effect beyond the end of the drought and which, in some cases, were not 
instituted until after the drought had subsided. 
Earlier research on Illinois municipal water systems has found that in 
terms of financial management (Afifi and Bassie, 1969) and in terms of the 
more technical management (van Es and Quigley, 1976) many Illinois munic- 
ipal water systems do not have very strong records. The water systems 
typically do not fare well when competing for attention of the municipal 
administration. Most water systems operate in the routine fashion, and their 
management is largely through standardized procedures which may or may not 
be appropriate for the current circumstances. 
The current research in certain ways confirms the earlier analyses. 
The drought in 1977 attracted widespread attention in the media and on the 
part of the public. Clearly the need for well managed water systems and 
need to control the demand for water were widely discussed in the press. 
It is difficult to believe that any person in charge of the operation of a 
municipal water system was not aware of the impact a drought might have on 
water supplies or, for that matter, of the crucial role that the water 
system plays within the community. However, our data indicate that the 
occurrence of t h e  drought d i d  not  induce many changes i n  those  municipal- 
i t i e s  which d id  no t  d i r e c t l y  experience t h e  impact of  t h e  drought.  Munic- 
i p a l i t i e s  which were not  a f fec ted  by t h e  drought made very  few changes 
i n  t h e i r  management, i n s t i t u t e d  r e l a t i v e l y  few programs i n  water conserva- 
t i o n ,  and gene ra l ly  appeared t o  have operated on t h e  s t rong  b e l i e f  t h a t  they 
were in su la t ed  from a water shor tage  s i t u a t i o n .  For many mun ic ipa l i t i e s  
t h i s  is  l i k e l y  t h e  case  when we d i scuss  only t h e  impact of a drought.  For 
example, mun ic ipa l i t i e s  r e l y i n g  f o r  t h e i r  water supply on l a r g e  underground 
aqu i fe r s  probably had not  a g r e a t  dea l  of  cause t o  be concerned with t h e  
impact of  a shor tage  i n  r a i n f a l l .  Nevertheless,  t h e s e  mun ic ipa l i t i e s ,  
too,  might experience circumstances i n  which t h e  source o f  t h e i r  water supply 
becomes much more precar ious  than it c u r r e n t l y  i s  (Weeks, 1979). For 
example, concerns about water q u a l i t y ,  o r  even t h e  occurrence of t o x i c  
substances i n  water suppl ies ,  should g ive  water systems cause f o r  reconsider-  
a t i o n  of  t h e  ways i n  which they  manage t h e i r  systems. Whatever t h e  case,  
t h e  lack  of d i r e c t  experience with t h e  drought was apparent ly  s u f f i c i e n t  
reason f o r  most mun ic ipa l i t i e s  not  t o  change t h e i r  behavior on any l a r g e  
s c a l e .  
However, it should a l s o  be s a i d  on t h e  o t h e r  s i d e  t h a t  those  munic- 
i p a l i t i e s  which d id  have experience with t h e  drought responded t o  t h e  
c r i s i s  s i t u a t i o n  r a t h e r  well .  While very  few succeeded i n  obta in ing  addi-  
t i o n a l  water supp l i e s  on such shor t  no t i ce ,  s eve ra l  have given var ious  
ind ica t ions  t h a t  t hey  a r e  c u r r e n t l y  pursuing p o l i c i e s  t h a t  w i l l  make them 
l e s s  vulnerable  i f  a f u t u r e  shor tage  were t o  occur.  Many of t h e s e  munic- 
i p a l i t i e s  have over  t h e  years  obtained p lans  f o r  t h e  f u t u r e  development 
o f  t h e i r  water systems, and many have p l ans  which can be put  i n t o  opera t ion  
i n  case water conservation becomes an i s sue .  I t  should be understood t h a t  
t h i s  process f o r  change i s  apparently very gradual.  Many murlkcipalities 
which were af fec ted  by t h e  drought already had undertaken c e r t a i n  measures 
before t h e  drought occurred ind ica t ing  t h a t  they were aware of  t h e  p o s s i b i l -  
i t y  of having t o  face  a water shortage. Many of t h e  munic ipal i t ies  under- 
took spec ia l  s t eps  during t h e  water shortage period which they subsequently 
incorporated i n t o  t h e i r  ongoing management procedures. 
Changes i n  water system management thus  were i n s t i g a t e d  by t h e  experi-  
ence of a c r i s i s ,  and t o  some extent  these  changes were of a r a t h e r  ad hoc 
nature .  However, current  d a t a  i n d i c a t e  t h a t  i n  many ins tances  changes made 
under pressure  do lead t o  more long- las t ing  changes i n  t h e  ways i n  which 
t h e  water system operates.  
A f i n a l  observation should deal  with t h e  way i n  which mimnicipalities 
i n  c r i s i s  d e a l t  with outs ide  agencies. The munic ipa l i t i e s  genera l ly  responded 
i n  a very favorable fashion when asked how good t h e i r  experience with out- 
s i d e  agencies had been. A t  t h e  same t ime,the na tu re  of t h e  response, 
f u r t h e r  confirmed by our in-depth interviews with t h e  munic ipal i t ies ,  i nd i -  
c a t e s  t h a t  many of t h e  munic ipal i t ies  were not i n  an adequate pos i t ion  t o  
determine what type of help they needed and where such help might be ava i l -  
able .  
I t  i s  probably unavoidable t h a t  i n  a c r i s i s  s i t u a t i o n ,  e spec ia l ly  a 
c r i s i s  which occurs inf requent ly  l i k e  t h e  one discussed i n  t h i s  ana lys i s ,  
t he  response of outs ide  agencies c a r r i e s  a very s t rong improvised charac ter .  
A t  t h e  same time it hampers t h e  a b i l i t y  of munic ipa l i t i e s  t o  deal  with a 
c r i s i s  i f  i n  e f f e c t  they need t o  be i n  contact  with many agencies a t  once. 
It would be desirable in future situations where large numbers of munic- 
ipalities are affected by a similar crisis to develop a system of outside 
support characterized by a higher level of coordination than appears to 
have been the case in the present situation. 
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APPENDIX 
Municipality 
QUESTIONNAIRE Quest. # 
University of Illinois 
Department of Agricultural Economics 
Water Resources Center 
Municipal Water Supplies Survey 
(Please circle  a number code for each question unless otherwise specified.)  
1. BEFORE 1976, were there any arrangements to supplement your community's 
water supplies in case of a long-term shortage (depletion of sources 
because of drought or similar long-term circumstances)? 
No (Go t o  Q. 3) . . . . .  1 
Yes . . . . . . . . . .  2 
( I f  Yes) 
2a. Did your municipality have an agreement with some other system to 
purchase or exchange water? 
No . . . . . . . : .  . 1  
Yes . . . . . . . . . .  2 
b. Did your municipality have an existing plan for water conservation? 
No . . . . . . . . . .  1 
Yes . . . . . . . . . .  2 
c. Did your municipality have facilities to recycle waste water? 
No . . . . . . . . . .  1 
Yes . . . . . . . . . .  2 
d. Did your municipality have a supplementary source that could be 
activated? (Please l i s t  these sources. ) 
Yes . . . . . . . . . .  2 
3 .  BEFORE 1976, were there any arrangements to supplement your community's 
water supplies in case of a short-term shortage? 
. . . . .  No ( G o t o Q .  5) 1 
Yes . . . . . . . . . .  2 
( I f  Yes) 
4a. Did your municipality have an agreement with some other system to 
purchase or exchange water? 
. . . . . . . . . .  No 1 
Yes . . . . . . . . . .  2 
4b. Did your munic ipa l i ty  have an e x i s t i n g  p l an  f o r  water  conservat ion? 
. . . . . . . . . .  No 1 
Yes . . . . . . . . . .  2 
c .  Did your munic ipa l i ty  have f a c i l i t i e s  t o  r ecyc le  waste water?  
No . . . . . . . . . .  1 
Yes . . . . . . . . . .  2 
d .  Did your munic ipa l i ty  hive a supplementary source  t h a t  could be 
a c t i v a t e d ?  (Please l i s t  these sources, ) 
. . . . . . . . . . .  Yes 2 
5. BEFORE 1976, d i d  your community's water  system do any of t h e  fol lowing? 
No Yes 
- -
a. Encourage voluntary  r e s t r i c t i o n s  on outdoor water ing? . . 1 2 
b. Encourage u s e r s  t o  have home plumbing checked f o r  
h i d d e n l e a k s ?  . . . . . . . . . . . . . . . . . . . . . .  1 2 
c .  Encourage u s e r s  t o  have obvious l eaks ,  such a s  d r ipp ing  
f a u c e t s ,  r epa i r ed?  . . . . . . . . . . . . . . . . . . . .  1 2 
d .  Encourage i n s t a l l a t i o n  of water-saving devices  (shower 
. . . . . .  switches,  t o i l e t  dams, flow r e s t r i c t o r s ,  e t c . ) ?  1 2 
e .  Adjust water  r a t e s  t o  d iscourage  water  use? . . . . . . . .  1 2 
6. BEFORE 1976 was t h e r e  an ordinance r e q u i r i n g  new bui ld ings  t o  have 
water  saving plumbing devices  i n  your community? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
7. BEFORE 1976, were t h e r e  r e s t r i c t i o n s  on t h e  type  and number of new water  
system hook-ups t h a t  could be made i n  your community? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
(The next two questions are only for those communities who get water from 
reservoirs. I f  none of your water i s  from reservoirs, please go t o  Q.20) 
8.  BEFORE 1976 was a chemical evaporat ion r e t a r d a n t  ever  used t o  reduce 
evaporat ion from t h e  s u r f a c e  of t h e  r e s e r v o i r ?  
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
9. BEFORE 1976 was t h e  r e se rvo i r  dredged on a r egu la r  bas i s  t o  maintain 
i t s  capacity? 
. . . . . . . . . .  Yes 2 
10. We would l i k e  t o  know what percent  of  the  community's water came from 
t h e  following sources, before 1976, what you a r e  cu r ren t ly  using,  and 
what you expect t o  use i n  t h e  fu tu re .  Before 
1976 Currently Future 
Lakes, ponds, r e se rvo i r s  . . . . . . . .  % % % 
% % Springs . . . . . . . . . . . . . . . .  % 
Purchased from other  systems . . . . . .  % % % 
% Rivers and streams . . . . . . . . . . .  % % 
% Wells . . . . . . . . . . . . . . . . .  % % 
Other (Specify) % % % 
The fo ZZming questions deal with conditions DURING caZendar year 2976, 
We are interested only i n  euenbs bhab were reZated t o  the d~ought  during 
that year. 
11. DURING 1976 d id  you use d i f f e r e n t  sources of water? 
No . . . . . . . . . .  1 
. . .  Yes (Go t o  Q. 2 4 ) .  2 
12. DURING 1976 why d i d n ' t  you use  add i t iona l  sources of water? (Mark only 
one ) No Yes ( I f  Yes) 
- 
a .  Al ternat ive  sources not ava i l ab le  1 2 (Go t o  Q ,  2 5 )  
b. Al te rna t ive  sources t o o  expensive 1 2 ( G o t o Q . 2 5 )  
c .  Adequate supply ava i l ab le  from t r a d i t i o n a l  sources.  1 2 (Go t o  Q. 23) 
13. What were the  reasons f o r  the  adequate supply? No Yes ( I f  Yes) 
a .  Ef fec t ive  conservation program 1 2 (GO t o  Q. 2 7 )  
b. Enough r a i n f a l l  1 2 
c .  Some r a i n f a l l  a t  the  r i g h t  time 1 2 (Go t o  Q. 28)  
d. Sources of water not  dependent on r a i n f a l l  1 2 
e .  None of  the  above, but system had s u f f i c i e n t  capaci ty  
t o  handle t h a t  p a r t i c u l a r  drought. 1 2 
14.  DURING 1976 which of t h e  following add i t iona l  sources d i d  you use? 
No Yes 
- -
a .  Lakes, ponds, r e s e r v o i r s  . . . . . . . . . . . . . . . .  1 2 
b. S p r i n g s . .  . . . . . . . . . . . . . . . . . . . . . . .  1 2 
c .  Purchased from o t h e r  systems . . . . . . . . . . . . . .  1 2 
d .  Rivers  and streams . . . . . . . . . . . . . . . . . . .  1 2 
e .  Wells . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 
f .  Mines . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 
g .  Cloud seeding . . . . . . . . . . . . . . . . . . . . . .  1 2 
h. Other (Specify) . . . .  1 2 
15a. DURING 1976 were any of t h e  fol lowing persons involved i n  making t h e  
dec i s ion  t o  t r y  t o  obta in  add i t iona l  water supp l i e s?  
No Yes 
-
. . . . . . . . . . . . . . . . .  1 )  Publ ic  works o f f i c i a l  1 2 
2) Water system opera tor  . . . . . . . . . . . . . . . . .  1 2 
3) Elected c i t y  o f f i c i a l  . . . . . . . . . . . . . . . . .  1 2 
4 ) C i t y a t t o r n e y  . . . . . . . . . . . . . . . . . . . . .  1 2 
5) Consulting engineering f i rm o r  c i t y  engineer  . . . . . .  1 2 
6) Town businesspersons . . . . . . . . . . . . . . . . .  1 2 
b. Which one of t h e s e  was t h e  most i n f l u e n t i a l  i n  he lp ing  you 
make t h e  dec i s ions?  
16a. DURING 1976 d i d  your community do any 
o f  t h e  fol lowing t o  check t h e  water 
d i s t r i b u t i o n  system? (If Yes)  
No Yes 
- -
How much d id  i t  help? 
S i g n i f i -  Not 
can t ly  A l i t t l e  a t  a l l  
Looked f o r  l eaks  i n  t h e  
system . . . . . . . . .  1 2 
Double-checked t o  make s u r e  
a l l  s e r v i c e  u n i t s  had 
meters  . . . . . . . . .  1 2 
Checked t o  make s u r e  meters 
were working p rope r ly  . . 1 2 
Read meters  more f r equen t ly  1 2 
Other ( spec i fy)  1 2 
(The next two questions m e  only for those communities who get water from 
reservoirs. I f  none of your water i s  from reservoirs, go t o  Q. 27 . )  
16b. DURING 1976 was chemical evaporation re t a rdan t  ever used t o  reduce 
evaporation from t h e  surface  of  t h e  r e se rvo i r?  
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
c. DURING 1976 was t h e  r e s e r v o i r  dredged? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
17. DURING 1976 was t h e  publ ic  asked t o  reduce t h e  demand f o r  water? 
. . . .  No (Go t o  Q. 23) 1 
. . . . . . . . . .  ( I f  Yes) Yes 2 
18. DURING 1976 when did  you a c t u a l l y  f i r s t  ask t h e  publ ic  t o  decrease 
water use? (Please give the month and, i f  possible, the day. 
month day 
19. How long before t h a t  da te  were you aware t h a t  you might have t o  make 
such an announcement? 
hours o r  days o r  months 
20a. Were any of t h e  following involved i n  making t h e  decis ion  t o  t r y  t o  
reduce demand? No Yes 
- - 
1) Public  works o f f i c i a l  . . . . . . . . . . . . . . . . .  1 2 
2) Water system opera tor  . . . . . . . . . . . . . . . . .  1 2 
3) Elected c i t y  o f f i c i a l  . . . . . . . . . . . . . . . . .  1 2 
4) C i ty  a t to rney  . . . . . . . . . . . . . . . . . . . . .  1 2 
5) Consulting engineering f irm o r  c i t y  engineer . . . . .  1 2 
6) Town businesspersons . . . . . . . . . . . . . . . . .  1 2 
b. Which one of these  was t h e  most i n f l u e n t i a l  i n  helping you 
make t h e  decis ions?  
21a. Did you u s e  any of t h e  fol lowing t o  inform people about t h e  problem? 
No Yes 
- -
a .  Paid newspaper announcements . . . . . . . . . .  1 2 
b. Free newspaper coverage . . . . . . . . . . . . .  1 2 
c .  Paid r ad io  announcements . . . . . . . . . . . .  1 2 
d .  Free r a d i o  coverage . . . . . . . . . . . . . . .  1 2 
. . . . . . . . . .  e .  Faid t e l e v i s i o n  announcements 1 2 
f .  Free t e l e v i s i o n  coverage . . . . . . . . . . . .  1 2 
. . . . . . . . . . . . . .  g. Held pub l i c  meetings 1 2 
. . . . . . . . . . . . . .  h. D i s t r ibu ted  l e a f l e t s  1 2 
b. Which of t h e s e  was t h e  most e f f e c t i v e ?  
22. P lease  eva lua te  pub l i c  cooperat ion i n  response t o  t h e  c r i s i s  measures 
t h a t  were undertaken i n  order  t o  reduce t h e  demand f o r  water.  
(If Yes) 
No Yes H O ~  much d id  it help? I S igni f  i- ~ o t  I c a n t l y  A l i t t l e  a t  a l l  
a. Encoutaged voluntary  r e s t r i c -  
t i o n s  on outdoor water usage 
( ca r  washing, lawn water) 1 2 
b .  Encouraged r e s t r i c t  ions  on 
indoor water usage (bath- 
ing ,  t o i l e t  f l u s i n g ,  laun- 
der ing ,  e t c .  ) 1 2 
c .  Encouraged u s e r s  t o  have 
homes checked f o r  leaks  i n  
plumbing. 1 2 
d .  Encouraged i n s t a l l a t i o n  of 
watersaving devices  (e .g. ,  
t o i l e t  dams, shower s w i t -  
ches,  flow r e s t r i c t o r s )  1 2 
e .  Adjusted water r a t e s  t o  
discourage water u s e  1 2 1 3  
f .  Enforced bans on outdoor 
water ing 1 2 
. g. Rationed water t o  indus- 
t r i a l  o r  commercial s e r -  
v i c e  u n i t s  1 2 
h. Rationed water t o  res iden-  
t i a l  s e r v i c e  u n i t s  1 2 1 3  
i. Other (Specify) E ,  2 1 3  
I l l i n o i s  Emergency Serv ices  and 
D i s a s t e r  Agency Yes I F W S D  Yes 
F = Financial support 
W = Water 
(The l e t t e r s  F, W, S, and D mean the following: S = Assistance with technical advice or equipment t o  increase 
the c o m n i t y  water supplies 
D =Assistance with a conservation plan t o  reduce demand 
for water) 
S t a t e  Water Survey Yes I F W S D I  NO Yes I 
23. Did you at tempt t o  g e t  a i d  by con tac t ing  
any o f  t h e  following? (Circle Yes for 
only those that apply . ) 
S t a t e  EPA Yes 
I l l i n o i s  Department of  Transpor ta t ion  Yes I F W S D  I N o  Yes I 
What d i d  you 
ask them f o r ?  
(Circle a l l  
that  app Zy l 
F W S D  
I l l i n o i s  Department of Public  Heal th Yes 
I l l i n o i s  S t a t e  Geological Survey Yes 
I l l i n o i s  Department of Local 
Government A f f a i r s  Yes 
- 
USDA Extension Serv ice  Yes 
Consult ing Firm o r  Consultant  yes  I F W S D  I NO yes I 
' Was t h e  response 
h e l p f u l  t o  you? 
No Yes 
F W S D  
F W S D  
F W S D  
F W S D  
Neighboring Communities and Water 
Systems Yes 
P r i v a t e  Contractor  Yes F W S D  No Yes I 
What d i d  you l i k e  o r  d i s l i k e  
about t h e  response? 
No Yes 
No Yes 
No Yes 
No Yes 
F W S D  
_. 
I 
4 
4 
I 
No Yes 
Other ( spec i fy)  Yes 
- .  
F W S D  No Yes 
24a. Did any measures taken t o  cope wi th  t h e  problems i n  1976 r e q u i r e  expenditure 
o f  unan t i c ipa ted  funds? 
. . . .  No (Go to  &. 28)  1 
. . . . . . . . . .  Yes 2 
( I f  Yes) 
b. About how much? $ 
25a. Were t h e s e  funds a v a i l a b l e  i n  t h e  municipal budget? 
. . . . . . . . . .  Yes 2 
( I f  Yes 
b. Were any of t h e  following t h e  source of  t h e  fund? 
. . . . . . . . .  Accumulated water s a l e s  revenue 1 
Yes 
-
2 
General municipal revenue . . . . . . . . . . . .  1 2 
Revenue-sharingfunds . . . . . . . . . . . . . .  1 
Other (Specify ) 1 
26a. Did you i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  g e t t i n g  o u t s i d e  funds t o  help 
cover drought - re la ted  expenditures? 
( I f  Yes) 
b. What source made funds ava i l ab le?  
. . . . . . . . . .  Yes 2 
27. Was t h e  increased cos t  of  providing water passed along t o  t h e  community 
i n  any o f  t h e  fol lowing ways? 
No 
- 
Yes 
-
Addit ional  t a x  . . . . . . . . . . . . . . . . . . .  1 2 
Increased water r a t e s  and/or surcharges . . . . . . .  1 
Other (Specify) . . . . . .  1 2 
28. Are t h e r e  c u r r e n t l y  any arrangements t o  supplement your community's 
water supp l i e s  i n  case  of  a long-term shortage (deple t ion  of  sources 
because of  drought o r  s i m i l a r  long-term circumstances)? 
No (GO t o & ,  30) . . 1 
. . . . . . . . . . .  Yes 2 
28. (continued) 
( I f  Yes) 
29a. Does your municipality have an agreement with some other system t o  
purchase o r  exchange water? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
b. Does your municipality have an ex i s t ing  plan f o r  water conservation? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
c. Does your municipality have f a c i l i t i e s  t o  recycle waste water? 
. . . . . . . . . .  Yes 2 
d.  Does your municipality have a supplementary source t h a t  could 
be act ivated? (Please Zist these sources.) 
. . . . . . . . . .  Yes 2 
30. Are there  current ly  any arrangements t o  supplement your communityls 
water supplies i n  case of a short-term shortage? 
No (Go t o  Q. 32) . . . .  1 
. . . . . . . . . .  Yes 2 
31a. Does your municipality have an agreement with some other system t o  
purchase o r  exchange water? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
b. Does your municipality have an exis t ing plan for  water conservation? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
c .  Does your municipality have f a c i l i t i e s  t o  recycle waste water? 
. . . . . . . . . .  Yes 2 
d .  Does your municipality have a supplementary source t ha t  could be 
act ivated? (Please l i s t  these sources.) 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
32. Does your community's water system c u r r e n t l y  do any of t h e  following: 
No Yes 
- -
a .  Encourage voluntary  r e s t r i c t i o n s  on outdoor waterTng? . . 1 2 
b. Encourage u s e r s  t o  hav.e home plumbing checked f o r  
h i d d e n l e a k s ?  . . . . . . . . . . . . . . . . . . . . . . .  1 2 
c .  Encourage u s e r s  t o  have obvious leaks ,  such a s  
dr ipping  f auce t s ,  r epa i r ed?  . . . . . . . . . . . . . . .  1 2 
d.  Encourage i n s t a l l a t i o n  of  water-saving devices  (shower 
. . . . .  switches,  t o i l e t  dams, flow r e s t r i c t o r s ,  e t c . ) ?  1 2 
33. Have any of  t h e  fol lowing measures been undertaken t o  reduce t h e  
demand f o r  water i n  t h e  fu tu re?  No 
- 
Yes 
-
a .  Has an ordinance been passed t o  make new bu i ld ing  
cons t ruc t ion  inc lude  water-saving plumbing devices?  . . .  1 2 
b. Have meters been i n s t a l l e d  on a l l  s e r v i c e  u n i t s  
. . . . . . . . . .  ( inc luding  ones t h a t  a r e  n o t  charged)? 1 2 
c .  Have water r a t e s  been adjus ted  t o  discourage water use? . 1 2 
d. Have t h e  number and type  o f  new hook-ups t h a t  can be made 
t o  your community's water system been r e s t r i c t e d ?  . . . .  1 2 
e.  Other (Specify) . . . .  1 2 
34. Are any of t h e  fol lowing done t o  decrease  t h e  usage of  water? 
I I f  Yes, i s  t h i s  done 
every year?  
No Yes 
- 
a .  Surcharges o r  demand charges (sprink-  
l i n g ,  a i r  condi t ioning ,  o r  o t h e r ) ?  1 
b. Promotion campaign (newspaper, TV, 
e t c . ) ?  1 
c .  Summer adjustments  of  r a t e s ?  1 1 2 1 
d. Summer r e s t r i c t i o n s  on usage? 1 1 2 1 
e .  Other ( spec i fy)  1 I 
(The next two questions are only for those communities which get water 
from reservoirs. I f  none of your water i s  from reservoirs, go t o  Q. 37, ) 
35. I s  a chemical evaporation re ta rdan t  cu r ren t ly  used t o  reduce evapora- 
t i o n  from t h e  surface of t h e  rese rvo i r?  
. . . . . . . . . .  No 1 
. . . . . . . . . .  Yes 2 
36. Is the  rese rvo i r  cu r ren t ly  dredged on a regular  bas i s  t o  maintain 
i t s  capacity? 
No . . . . . . . . . .  1 
. . . . . . . . . .  Yes 2 
37. I s  t h e r e  a wr i t t en  plan o r  r epor t  which has analyzed t h e  current  and 
fu tu re  needs of  the  water system of t h i s  municipality? 
. . . . . . . . . . . . . . . . . . .  Yes 1 
. . . . . . . . . . . .  No (Go t o  Q. 43) 2 
Plan being developed (Go t o  Q.41). . . .  3 
Don't know (Go t o  Q.43) . . . . . . . . .  4 
38. Was t h e  plan designed mainly t o  be concerned with only one major 
a c t i v i t y ,  such a s  d r i l l i n g  a new well,  o r  does it recommend a s e r i e s  
of  a c t i v i t i e s  f o r  a period of years? 
One maj o r  a c t i v i t y  (Speci fy)  
. . . . . . . . . .  S e r i e s  o f a c t i v i t i e s  7 
39, When was the  p lan  wri t ten?  19 - 
Don't know , .98 
( I f  2994 or  a f t e ~ ,  Go t o  Q. 41) 
40a. Has the  plan been reviewed i n  t h e  l a s t  th ree  years? 
Yes . . . . . . . . . .  1 
No . . . . . . . . . .  2 
( I f  Yes)  
b. By whom? 
(T i t l e )  
-82- 
41. What were t h e  reasons f o r  having t h e  p l an  formulated? 
42. Have t h e  contents  of t h e  plan been publ ic ized  i n  t h e  loca l  news media? 
. . . . . . . . . .  Yes 1 
No . . . . . . . . . .  2 
43. I f  t h e r e  were a  drought c r i s i s  t h i s  summer, how would your community 
dea l  with i t ?  (Mark a22 that a p p l y .  ) 
No - Yes 
a .  The community has no spec ia l  p repa ra t ion  f o r  a  poss ib l e  
drought . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  
b. The municipal water supply i s  not  l i k e l y  t o  be a f f ec t ed  
by d r o u g h t .  . . . . . . . . . . . . . . . . . . . . . . .  1 2 
c .  Arrangements have been made t o  ge t  water from another  
town o r  some o t h e r  source . . . . . . . . . . . . . . . .  1 2 
d .  A conservat ion program has been d r a m  up t o  reduce 
demand.  . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 
e .  Other (Specify) 
Thank you very much f o r  tak ing  t h e  time t o  answer our  ques t ions .  We w i l l  
send you a  copy of t h e  r e s u l t s  a s  soon a s  they a r e  a v a i l a b l e .  P lease  g ive  
t h e  water opera tor  t h e  card enclosed and ask him t o  mail it t o  us quickly .  
Name of water opera tor  
Phone 
-- 
Comments : 
Thank you again .  
